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GREEK  MEDICINE  IN  ITS  RELATION  TO 
RELIGION  AND  MAGIC 

LUDWIG  EDELSTEIN  * 

In  the  historiography  of  Greek  medicine  religious  and  magical 
healing,  in  general,  are  dealt  with  only  occasionally  and  very  briefly. 
No  (Mie  will  deny  that,  throughout  antiquity,  incubations  played  an 
nnportant  role,  nor  will  it  be  disputed  that  incantations,  at  least  in 
later  centuries,  were  of  great  importance.  But  since  these  are  factors 
aUiorrent  to  modern  science,  they  are  not  interesting  to  the  modem 
historian  either. 

The  neglect  of  religious  and  magical  medicine  seems  the  more 
justifiable  because,  according  to  the  prevailing  opinion,  Greek  medi¬ 
cal  art  itself  dispensed  with  religion  and  magic.  Traces  of  these,  if 
diey  are  to  be  foimd  in  any  period  at  all,  soon  became  “  rather  of 
die  drapery  than  of  the  body  of  medicine.”  ^  Religious  cures,  ”  the 
half-world  ”  *  of  scientific  medicine,  and  magical  rites,  its  super¬ 
stitious  caricature — so  to  speak — are  said  to  have  been  rejected  by 
the  Greek  [^ysicians  themselves.  The  abrogation  of  religious  and 
magical  thought  is  therefore  considered  even  as  characteristic  of  the 
Greek  attitude  and  as  significant  for  the  difference  between  it  and 

*  I  wish  to  express  my  gratitude  to  Mrs.  H.  Cherniss  for  revising  my  English. 

*  T.  Clifford  Allbutt,  Gredc  Medicine  in  Rome,  London,  1921,  p.  31 :  “  In  Greece 
the  theurgic  invocations  of  Apollo  Paean,  of  Chiron,  of  Aesculapius,  seem  soon  to 
htve  become,  as  in  the  Oath,  rather  of  the  drapery  than  of  the  body  of  medicine.” 

*W.  W.  Tam,  Hellenistic  Civilization,  London,  1930,  p.  272. 
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the  Roman  mode  of  thinking.'  There  is  no  need  for  more  than  a 
perfunctory  consideration  of  those  unsdentihc  conceptions. 

It  is  true,  religion  and  magic  are  very  seldom,  almost  never,  men¬ 
tioned  in  Greek  medical  treatises;  if  they  occur,  they  are  usually 
discussed  in  a  negative  sense.  At  first  glance  it  seems,  therefore,  safe 
to  conclude  that  they  were  of  no  importance,  at  least  up  to  the  time 
of  Galen.  Later,  while  Galen’s  rational  medicine  was  still  preserved 
in  the  encyclopedias,  the  new  and  prevailing  spirit  of  medicine  was 
that  of  religion  and  magic.  But  those  centuries  are  called  the  deca¬ 
dence  of  ancient  medicine.  There  is  hardly  another  term  used  to 
describe  this  period,  so  strong  is  the  conviction  that  scientific  medi¬ 
cine  cannot  have  anything  in  common  with  religious  and  magical 
forces.'  Some  scholars  recognize  the  fact  that  religion  and  magic 
became  apparent  only  in  the  Byzantine  epoch  but  b^an  to  influence 
medicine  long  before  Galen.'  They  date  the  decline  earlier.  Accord¬ 
ing  to  them  the  rational  treatment  of  Coan  and  Cnidian  physicians 
was  already  contaminated  in  the  4th  century  B.  C.  For  Hippocratic 
medicine  did  not  outlive  Platonic  methods ;  from  the  Hellenistic  era 
on  it  became  speculative  and  even  superstitious.  Thus  medicine,  like 
all  the  other  sciences,  collapsed  long  before  the  close  of  antiquity.' 

*  T.  Qifford  Allbutt,  L  c. :  “  In  Rome,  anr^  not  dnring  the  Republic  only,  theurgic, 
or  hierurgic,  or  magica*  craft  ‘  and  those  who  used  carious  arts  ’  were  of  the  body 
of  h;  drugs  and  operations  were  but  auxiliaries.” 

*  H.  O.  Taylor,  Gredc  Biology  and  Medicine  (Our  Debt  to  Greece  and  Rome), 
1922,  especially  p.  122.  Identical  in  its  principle  is  the  representation  of  the  history 
of  Greek  medicine  in  Gerdee-Norden,  Einleitting  in  die  Altertumswissenschaft,  II, 
5*.  Exakte  Wissenschaften  v.  A.  Rehm  und  K.  Vogel,  Leipzig,  1933.  Cf.  also  U. 
T.  Wilamowitz-Moellendorf,  Die  Griechische  Literatur  des  Altertums  (Die  Kultor 
der  (xegenwart,  I,  8*,  1912,  p.  250).  Ivan  Bloch,  Byzantinische  Medizin  (Handbndi 
der  Cieschichte  der  Medizin,  herausgegeben  v.  M.  Nenburger  imd  J.  Pagel,  Jena, 
1902, 1,  p.  508).  A  certain  superiority  of  Greek  medicine  over  the  Roman  is  thereby 
acknowledged  even  for  the  latest  centuries,  cf.  Gercke-Norden,  1.  c.,  p.  77  and  M. 
Nenburger,  (>eschichte  der  Medizin,  II,  1,  1911,  p.  3.  CL  also  S.  Runciman,  Byzan¬ 
tine  Civilization,  London,  1933,  pp.  132;  237. 

*  M.  Neuburger,  1.  c,  pp.  3-4. 

*W.  H.  S.  Jones,  Hippocrates,  with  an  English  translation  (Loeb  Classical 
Library),  I,  1923,  p.  8:  “  [In  Gredc  medicine]  the  two  methods,  that  of  Greek 
philosophy  and  that  of  modem  science,  stand  face  to  face.  The  struggle  between 
them  was.  for  the  time  being,  short.  Medicine,  almost  the  only  branch  of  Greek 
science  scientifically  studied,  was  worsted  in  the  fight,  and  medical  science  gradually 
degenerated  from  rational  treatment  to  wild  speculation  and  even  quackery  and 
superstition.  The  transcendant  genius  of  Plato,  strong  in  that  very  power  of  per- 
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Now  it  is  easy  to  argtie  that  from  a  purely  historical  aspect  these 
limitations  and  valuations  cannot  be  accepted.  Medicine,  imbued 
with  religion  and  magic  or  freed  from  both  of  them,  medicine  after 
Galen  or  in  the  Hellenistic  period  is,  after  all,  Greek  medicine ;  Greek 
medical  literature  is,  indeed,  an  accumulation  of  the  most  different 
writings.^  One  must  depict  the  facts  as  they  are  without  any  preju¬ 
dice  and  properly  determine  the  share  which  each  of  the  different 
forms  of  treatment  had  in  reality. 

But  this  is  not  enough.  There  are  not  only  “  three  lines  of  pos¬ 
sible  approach  which  may  be  described  as  the  secular,  the  magical 
and  the  religious,*'  *  each  one  of  them  of  equal  historical  value,  and 
each  strictly  separated  from  the  others.  That  religious  medicine  at 
least  changed  a  good  deal  by  taking  over  results  of  scientific  medi¬ 
cine,  by  becoming  more  rational,  is  a  fact  generally  believed.*  Yet 
an  influence  of  religious  and  magical  ideas  on  science  is  also  con¬ 
ceivable.  It  can  be  denied  only  if  it  is  true  that  the  conception  of 
medical  art  necessarily  devoid  of  any  religious  and  magical  content 
was  adopted  by  the  ancient  physicians.  Whether  this  was  generally 

tnasioo  the  lue  of  which  he  so  much  deprecated,  won  the  day.  The  philosophic 
{error  udiich  longed  with  passionate  desire  for  unchangeable  reality,  that  felt  a  lofty 
contempt  for  the  material  world  with  its  ever-shifting  phenomena,  that  aspired  to 
rise  to  a  heavenly  region  where  changeless  Ideas  might  be  apprehended  by  pure 
intelligence  purged  from  every  bodily  taint,  was  more  than  a  match  for  the  humble 
researches  of  men  who  wished  to  relieve  human  suffering  by  a  patient  study  of  those 
very  phenomena  that  Plato  held  of  no  account  So  for  centuries  philosophy 
flourished  and  science  languished,  in  spite  of  Aristotle,  Euclid  and  Archimedes.” 
Whhington  in  his  contribution  to  W.  H.  S.  Jones,  Malaria  and  Greek  History, 
Manchester,  1909,  pp.  154  sq.,  expresses  the  same  opinion,  although  he  gives  a 
different  explanation. 

*  Charles  Singer,  Greek  Biology  and  Greek  Medicine,  Oxford,  1922,  p.  80-fll,  is 
quite  right  in  stating :  “  That  mass  [of  Greek  medical  learning]  contained  much 
dross,  material  that  survived  from  early  as  from  late  Greek  times  which  was  hardly, 
if  at  all,  superior  to  the  debased  compositions  that  circulated  in  the  name  of  medicine 
in  the  middle  centuries.  The  recovered  Greek  medical  writings  also  contained  some 
material  of  the  purest  and  most  scientific  type.” 

*  W.  R.  Halliday,  The  Treatment  of  Disease  in  Antiquity  (in  “  Greek  Poetry  and 
Life,”  Essays  presented  to  G.  Murray,  Oxford,  1936,  p.  277).  But  he,  too,  calls 
Galen  “  the  last  Gredc  medical  scientist  of  antiquity.  Man’s  mind  had  moved  from 
a  scientific  towards  a  religious  and  magical  view  of  the  universe.”  (p.  293). 

*Cf.  R.  Herzog,  Die  Wunderheilungen  von  Epidaurus,  Philolc^us,  Supplement 
XXII,  III,  1931,  pp.  145-147;  cf.  also  O.  Weinreich,  Antike  Heilungswunder,  Reli- 
gkmsgeschichtliche  Versuche  u.  Vorarbeiten,  VIII,  1,  1909,  p.  110. 
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the  case  is  not  to  be  decided  without  further  proof;  the  reticence 
conceminf  religion  and  magic,  even  their  rejection  in  many  cases, 
does  not  suffice  as  an  argument  For  these  are  ambiguous  instances 
which  hare  to  be  interpreted  first  Such  an  inquiry  is  also  important, 
since  religious  healing  and  magical  rites  used  by  patients  throuj^iout 
antiquity  and  relied  on  in  ever-increasing  measure,  presented  if  not 
a  theoretical,  at  least  a  practical  problem  to  the  physicians.  Did  the 
l^ysicians  realize  the  practice  of  priests  and  magicians  as  a  meant 
outside  their  own  activity  or  did  they  renounce  it  as  being  worthless 
and  even  false  ?  Their  reaction  must  have  depended  largely  on  their 
theoretical  attitude  towards  religious  and  magical  ideas. 

These  are  the  problems  involved  in  the  relation  of  Greek  medicine 
to  rdigion  and  magic.  It  is  with  their  discussion  and  with  the 
description  of  the  historical  situation  that  1  shall  try  to  deal,  testing 
the  character  of  Gredc  medicine  in  regard  to  the  explanation  and  to 
the  treatment  of  diseases.  In  doing  this  I  cannot  base  my  argument 
on  any  continuous  ancient  debate  of  the  subject ;  no  such  book  is  pre¬ 
served.  It  is  necessary  to  rely  on  single  {Erases  to  be  found  in  the 
different  writings  and  to  take  them  as  a  clue  to  the  underlying  gen¬ 
eral  ideology.  This  is  a  laborious  procedure.  A  vast  material  must 
be  collected  and  the  judgment  must  be  always  restricted  and  modi¬ 
fied.  But  no  other  way  is  left  for  an  approach  to  the  problem  which 
is  so  important  for  the  adequate  interpretation  of  Greek  medicine. 

I 

The  Explanation  of  Diseases 

By  the  Hippocratic  as  well  as  by  the  later  ph3rsicians,  the  causes 
of  illnesses  are  held  to  be  first  of  all  the  effect  upon  the  human  body 
of  cold,  warmth,  stm,  air,  and  climate.  This,  no  doubt,  is  a  natural 
explanation  and  to  many  physicians  it  means  this  and  nothing  more. 
A  follower  of  Anaxagoras  in  the  5th  century  B.  C.,  an  Epicurean 
or  Sceptic  in  the  Hellenistic  centuries  and  later,  each  considers  the 
celestial  phenomena  as  appearances  of  nature,  devoid  of  God.^° 

But  this,  to  be  sure,  is  not  the  only,  not  even  the  most  usual  mean¬ 
ing  expressed  by  those  conceptions.  The  Hippocratic  book  on  the 

Cl  the  corresponding  medical  theories  p.  206. 
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Sacred  Disease  states :  “  This  disease  .  .  .  comes  from  the  same 
causes  as  others,  from  the  things  that  come  to  and  go  from  the  body, 
from  cold,  sun,  and  from  the  changing  restlessness  of  winds.  These 
things  are  divine,  .  .  .  Later,  for  physicians  who  follow  Plato 
and  Aristotle,  the  divinity  of  sun  and  stars  and  climate  is  unques> 
tionable;  nor  are  the  forces  of  the  lower  world,  air  and  water, 
deprived  of  divinity.^  The  Stoic  physicians  firmly  believe  in  the 
divine  character  of  the  forces  of  nature.  On  the  other  hand,  the 
interpretation  of  the  gods  as  natural  powers  is  very  common  and 
very  Greek.  Some  declare  that  “  the  Phoenicisuu  had  better  notions 
about  the  gods  than  the  Greeks,  giving  as  an  instance  that  to 
Asclepius  they  assign  Apollo  as  father,  but  no  mortal  woman  as  his 
mother.  Asclepius  ...  is  air,  bringing  health  to  mankind  and  to  all 
animals  likewise ;  Apollo  is  the  sun,  and  most  rightly  is  he  named  the 
father  of  Asclepius,  because  the  sun,  by  adapting  his  course  to  the 
seasons,  imparts  to  the  air  its  healthfulness.”  But  the  answer  is  that : 
“  The  argument  was  as  much  Greek  as  Phoenician ;  for  at  Titane  in 
Sicyonia  the  same  image  is  called  both,  Health  and  .  .  .  thus  clearly 
showing  that  it  is  the  course  of  the  sun  that  brings  health  to  man¬ 
kind.”  All  these  instances  reveal  how  utterly  different  are  the 
ancients’  conceptions  of  natural  phenomena  from  those  of  modem 
tii'nes. 

Jones,  L  C,  II,  p.  183 :  ASni  M  if  pnv^ot  .  .  .  ylptrt  4#'  ip  Kal  oi  iwi  rip 

wptttiprmp  Kml  i,wi6prmp,  kcU  Kml  wptviiirmp  /i*rafimXXo/Upmp  rt  col 

oMwert  ArptpufSprtpp.  rmvrm  S’  iarl  $mm,  .  .  . 

”  E.  g.,  Plato,  Laws,  X,  899b ;  Aristotle,  On  the  Heaven,  288a  4-5. 

**Pausanias,  Achaia,  XXIII,  7  (Pausanias,  Description  of  Greece,  with  an 
English  Translation  by  W.  H.  S.  Jones,  Loeb  Class.  Library,  III,  1918,  p.  309)  : 
.  .  .  S  iypmKipmi  r4  t4  Mop  ^olptKtu  ri  to  SXX«  'EXX^iwi'  fiikrtop  sal  M) 

mi  ‘AsKXtrrti  tmr^ss  flip  'As^XXmw  twp^moliup,  tpyriip  M  yvpouKm  cMoiklmp 

irntripo.  'AacXifvtbv  iiip  ykp  (Us*  yipot  to  ipSfiwmp  oIpou  koI  wo^ip  iitoiott  [iott  irtr^totop 
wfit  in/loMP,  *Av6XXwmi  M  4X«ov  mi  4^S4rara  ’AvxXifvt^  woTipm  4wopofii[oo0*i, 

tri  h  t6  d^fi6[op  rout  ipoui  votoiftopot  4  4Xtot  r4r  Spi/top  poToM8tt0i  Koi  ry  44^ 
iyioUo  . . .  oMip  M  ri  ^otpUmp  itiWop  4  <mi  'EXX^iwf  t^p  r4i>  X47ov,  4v«i  soi  ip  Tir4i>g 
ryt  ZtKimWwr  r4  airi  S7aXm  'TyloioiP  to  ipo/tiioffOtu  Koi  .  .  .  9y\a  in  rip  iXiaxip 
ipipop  M  yyt  (lylouLP  votovrra  Ap$pirrott.  This  opinion  is  Ae  more  important  since 
Peripatos  and  Stoa  had  a  conciliatory  attitude  toward  common  religion,  die  latter 
even  trying  to  combine  the  popular  bdief  with  its  philosojdiical  theory.  I  am, 
however,  only  concerned  with  the  problem  of  what  Gredc  gods  mean  to  the  different 
periods  and  groups  of  men,  not  with  the  question  of  whether  they  were  originally 
nature-gods  or  not 
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If  this  is  SO,  the  adequate  interpretation  of  the  terminology  used 
in  Greek  medicine  becomes  very  difficult.  In  his  book  on  the  Sacred 
Disease  the  author  employs  nothing  but  the  terms  sun  and  cold  and 
winds  and  no  theological  vocabulary  whatsoever.  It  is  only  in  the 
differentiation  of  his  conception  from  that  of  the  others  that  he 
refers  to  the  elements  as  divine.^  Were  it  not  for  reasons  of 
polemics,  then, — that  he  wants  to  make  clear  his  position  against 
those  who  declare  special  diseases  to  be  divine — he  would  scarcely 
even  mention  his  belief  in  the  divinity  of  the  elements.  Thus,  natural 
and  religious  expressions  are  used  as  equivalents.”  Whether  this  is 
so  or  not,  depends  in  every  case  on  the  philosophical  and  scientific 
outlook  of  the  man  who  is  writing. 

As  for  dogmatic  physicians  of  the  Hellenistic  schools  the  religious 
connotation  of  their  words  can  safely  be  assumed.  For  they  are  more 
or  less  related  to  the  Platonic,  Aristotelian  or  Stoic  philosophy. 
Only  Empiricists  and  Methodists  of  those  centuries  can  be  said  to 
think  in  purely  natural  terms.  For  they  are  followers  of  die  new 
Academy  or  of  the  Pyrrhonean  Scepsis.  But  what  about  the  Hippo¬ 
cratic  physicians  whose  philosophical  standpoint  is  hardly  known, 
what  about  the  average  physician  who  is  a  practitioner  and  not  a 
trained  scientist  with  a  philosophical  background  ? 

The  Hippocratic  author,  expressing  his  opinion  that  sun  and  cold 
and  winds  are  divine,  does  not  give  any  proof  of  his  assumption. 
Apparently  he  is  not  concerned  with  objections  which  could  be  raised 
against  such  a  belief.  At  first  glance  it  seems  to  follow  that  he  is 
making  a  statement  generally  accepted  in  his  time.  But  no  doubt, 
in  the  5th  and  4th  centuries  B.  C.,  when  this  book  and  all  the  other 
Hippocratic  writings  were  probably  written,  there  were  men  who 
believed  that  the  sun  and  moon  and  all  the  natural  appearances  are 
only  corporeal  bodies.  To  them  the  processes  going  on  in  the  world 
are  not  influenced  by  God.  This  disbelief,  as  it  is  called  by  Plato, 

'*Cp.  1;  cp.  22. 

”  Ci  Herodotus,  II,  du  24,  udiere  the  author  says  in  one  statement  (Herodotus, 
widi  an  English  Translation  by  A.  D.  Godley,  Loeb  Class.  Library,  I,  1926,  p.  301, 
"During  the  winter  die  stm  is  driven  by  the  storms  from  his  customary  course 
and  passes  over  die  inland  parts  of  Libya.  Now  to  make  the  shortest  conclusion, 
that  is  all  that  need  be  said;  for  to  whatever  country  this  God  is  nearest,  or  over 
h,  it  is  to  be  thou^t  that  diat  land  is  die  thirstiest  and  diat  the  rivers  in  it  are 
diminished.** 
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is  widespread  even  in  the  4th  century  B.  C/*  At  the  same  time,  how¬ 
ever,  the  average  Greek,  asked  whether  God  exists  or  not,  truthfully 
asserts  the  existence  of  the  gods.  He  points  to  the  evidence  of  the 
earth,  the  sun,  moon,  and  stars  as  instances  of  deity  and  divinity. 
Concerning  all  the  celestial  phenomena,  concerning  the  years  and 
months  and  all  the  seasons,  he  does  not  deny  that  “  all  things  are 
full  of  gods,”  as  Thales  said.  According  to  him  nobody  is  foolish 
enough  to  disregard  this  belief. In  other  words,  the  disbelief  in  the 
divinity  of  those  powers  of  nature  is  restricted  to  a  certain  group  of 
people,  to  the  enlightened,  but  it  is  not  at  all  self-evident  nor  is  it  the 
attitude  of  the  average  man.  For  this  attitude  is  relatively  new  and 
rather  suspicious :  “  The  first  man  to  put  in  writing  the  clearest  and 
boldest  of  all  doctrines  (concerning  the  natural  explanation  of  the 
phenomena)  was  Anaxagoras.  But  he  was  no  ancient  authority,  nor 
was  his  doctrine  in  high  repute.  It  was  still  under  seal  of  secrecy, 
and  made  its  way  slowly  among  the  few  only,  who  received  it  with 
a  certain  caution  rather  than  with  implicit  confidence.  Men  could 
not  abide  the  natural  philosophers  and  ‘  visionaries,’  as  they  were 
then  called,  for  that  they  reduced  the  divine  agency  down  to  irra¬ 
tional  causes,  blind  forces,  and  necessary  incidents.”  The  Hippo- 

”  Plato,  Laws,  X,  886c ;  Sophistes,  265c. 

Plato,  Laws,  X,  886a ;  d/e ;  899b/c.  It  is  remarkable  that  Plato  says,  whether 
in  earnest  or  in  jest,  that  these  theories  are  familiar  in  Athens  but  unknown  in 
Crete  (886b).  They  are  certainly  in  contrast  to  the  old  religious  attitude.  For  “  it 
seems  the  first  men  in  Greece  thought  those  only  to  be  gods  whom  many  of  the 
barbarians  honour  to-day — sun,  moon,  earth,  stars  and  heaven.”  ^Irorral  imh  ol 
w^^rot  rcSr  wtpl  rijr  'BXXdS*  ro^rovt  ftipovi  ro^  iiy*ia0tu  oOvwtp  tip  voXXol  rUp 

Pmffiipup,  ^Xiop  Kul  nXi/prip  kcU  yijp  koI  AffTp*  Kttl  oipapip.  (Plato,  Cratylus  397c). 

Plutarch,  Nicias,  ch.  23  (Plutarch’s  Lives,  with  an  English  Translation  by 
Bemadotte  Perrin,  Loeb  Gass.  Library,  III,  1915,  p.  291)  :  'O  irpirot  ea^- 
rmrip  rt  witrtip  koI  0appaXtmrarop  wtpl  fftXi^prp  .  .  .  \6yop  tit  ypa^p  KaTa$4ptpin 
’XptLfwyipmt  o6r’  airit  ijr  waXauit  oCrt  6  Xiyot  Irdofo*,  dXX’  iwipptfrot  tri  koI  Si* 
iklymp  KcU  ptr'  tiXafitlat  rirSt  ^  wlwTtut  fitidlfup.  oi  yip  ^ptlxotro  roSy  ^owtKoit  ml 
ptTtmpe\4wxt»  rirt  KaXovpipowi,  in  tit  cUrimt  d\6yot>t  ml  dvpdpttt  iwpopoifrout  koI 
K^ntpmyKuwpipti  wi»ii  harpipoprat  r6  Otiop.  The  possible  forerunners  of  this  disbelief 
are  discussed  very  briefly,  its  novelty  being  stressed  also  in  Plato’s  Laws,  X,  886c/d. 
I  am  well  aware  that  Aristophanes  (Peace,  v.  410  sq.)  says  the  Gredcs  are  given 
into  the  hands  of  the  barbarians  because  they  do  not  sacrifice  to  sun  and  moon. 
But  it  is  quite  a  different  problem  whether  sacrifices  were  made  to  these  powers  or 
vdiether  these  phenomena  were  considered  to  be  divine  at  that  time.  And  certainly 
Socrates,  a  contemporary  of  Aristophanes,  did  not  want  to  investigate  the  meteor¬ 
ological  phenomena,  because  they  are  dwitu,  but  was  interested  in  human  things 
alone,  namely  in  ethical  problems  (Xenophon,  Memorabilia,  I.  L  12). 
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cratic  author  is  quite  ri^t,  then ;  his  conviction  does  not  need  any 
detailed  proof.  For  it  is  still  more  usual  to  understand  the  natural 
powers  as  divine  than  as  merely  natural;  the  opposite  theory  is  the 
one  which,  in  general,  has  to  be  demonstrated.  It  is  the  philosopher 
who  must  ascertain  the  divine  character  of  the  world  against  those 
thinkers  who  disagree  with  such  an  opinion;  the  ordinary  man  may 
still  speak  of  it  as  carrying  its  own  evidence. 

From  this  fact  it  follows,  of  course,  that  in  the  Hippocratic  writ¬ 
ings  one  cannot  possibly  interpret  all  the  natural  terms  as  devoid  of 
any  religious  meaning.  It  is  not  necessary  to  dwell  on  the  fact  that 
it  is  from  the  book  on  the  Sacred  Disease  that  the  statement  about 
the  divinity  of  the  natural  quality  derives,  from  this  very  enlightened 
and  critical  treatise  as  it  is  usually  called.^*  All  the  same,  the  assump¬ 
tion  is  justified.  With  the  exception  of  a  few  books  the  Hi{^)ocratic 
writers  in  general  do  not  renounce  the  divinity  of  nature,  even  if  they 
do  not  menticm  it  expressly.  They  are,  apparently,  not  atheists,  as 
they  would  have  to  be  if  they  embraced  the  opposite  theory.*"  Even 
less  can  it  be  assumed  that  the  average  physicians  abandoned  the  old 
inherited  belief  in  the  divine  character  of  sun  and  air  and  seasons. 
Their  mental  attittide  was  still  nearer  to  that  of  the  people  who, 
unable  to  endure  the  atheistic  philosophers,  expelled  them  even  from 
Athens,*^  and  who  were  always  suspicious  of  the  natural  explanation 
of  phenomena  if  it  excluded  the  recognition  of  divine  power.  It  is 
true  that  “  it  was  not  until  later  times  that  the  radiant  repute  of 
Plato,  because  of  the  life  the  man  led,  and  because  he  subjected  the 
compulsions  of  the  physical  world  to  divine  and  more  sovereign 

CL  e  g.,  U.  ▼.  Wilainowitt-Moellatdorf,  Griedt  Lesebuch,  I,  2,  Text,  Berlin, 
1926,  pp.  269-70:  “Der  aufgddirte  Ant  bdcimpft  die  ubematurlidie  Natnr  der 
Kraokheit  .  .  .  Aber  nicht  minder  liegt  dem  Veriauer  an  der  Einheitlichkeit  der 
Naturaaffassung,  an  der  Wisscnschaft,  die  auch  fur  seine  Beurteilung  der  Heiligcn 
Krankbeit  massgebend  ist”  CL  also  Jones,  L  c,  II,  p.  129. 

**  The  merely  natural  explanation  of  the  heavenly  bodies  was  reason  enough  for 
calling  the  philosophers  atheists  (Plato,  Laws,  XII,  967c).  Yet,  as  far  as  I  can 
see,  diere  is  no  proof  for  Heidel’s  assumption  that  the  physicians  also  are  named 
in  antiquity  a  godless  crew,  certainly  not  because  of  their  attacks  against  magicians 
(cf.  Proceedings  of  the  American  Academy  of  Arts  and  Sciences,  VoL  XLV,  1910, 
Footnote  47). 

Anaxagoras  (Plutardi,  Pericles  di.  32,  The  Law  of  Diopeidies)  ;  Protagoras 
(Sextus  Empiricus,  adv.  mathematicos  IX,  56) ;  Diagoras  (Aristophanes,  Birds, 
V.  1073). 
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principles,  took  away  the  obloquy  of  such  doctrines  as  these,  and 
pive  their  science  free  course  among  all  men.”  **  For  even  in  later 
centuries  Epicureans  were  banished  from  the  cities  because  of  their 
atheism ;  throughout  antiquity,  the  natural  explanation  of  the  world 
remained  a  bold  venture.  The  average  man  recognized  God’s  ways 
in  the  movements  of  heavenly  bodies  and  so,  ordinarily,  did  the 
physician.**  It  is  evident  then,  that  all  the  external  influences  which 
are  held  responsible  for  the  origin  of  diseases  are  m  general  not 
understood  as  merely  natural.  Sun  and  moon  and  stars  and  seasons 
are  material  to  the  modem  mind  but  to  the  ancients  they  are  gods. 

Now  the  question  arises  as  to  how  the  explanation  of  illnesses  by 
inner  factors,  by  the  nature  of  man  or  of  diseases,  an  explanation 
very  common  in  antiquity  too,  must  be  interpreted.  In  answering  it  a 
certain  difficulty,  noticeable,  I  think,  in  the  whole  discussion  of  the 
subject  of  my  inquiry,  will  become  even  more  striking.  The  Greeks 
speak  of  nature  as  do  the  modems.  But  what  they  mean  by  it,  as 
what  they  mean  by  all  their  notions  of  natural  phenomena,  is  different 
from  the  modem  conceptions  which  in  their  definite  form  always 
arise  in  the  modem  mind  at  the  mention  of  the  terms.***  Neverthe¬ 
less,  only  these  words  can  be  used ;  step  by  step  the  distinct  features 
of  the  ancient  thought  must  be  described  in  these  same  terms.  In 
order  to  avoid  any  misunderstanding  of  the  statements,  it  is  neces¬ 
sary  therefore  always  to  remain  cognizant  of  this  difference  between 
ancient  and  modem  terminology. 

From  the  5th  century  B.  C.  on  nature  was  conceived  as  a  mechani¬ 
cal  or  dynamic  power  of  its  own  without  any  divine  manifestation. 
It  was  defined  in  this  way  by  the  followers  of  the  physiologists  in 
the  pre-Socratic  centuries  and  in  Plato’s  time.  Strato  thought  that 
nature,  without  the  help  of  the  gods,  creates  everything.  The  Epicu- 

** Plutarch,  Niciaa,  ch.  23,  Lc:  nxdrwrot  Mfa  liA  fiUw 

rm  Mpit,  mU  Srt  rsif  Matt  ml  Kvptwr^pcut  vWra{t  rlU  ^vadcdt  ipiyKms, 

rip  \6yipp  roOrmp  itafioX^p,  xal  rett  iuMhulup  pI$  iwaprat  696p  ipidmittp. 

**  Cl  Jakob  Burckhardt,  Griech.  Kulturgeachichte\  III,  pp.  324  sq. ;  II,  p.  216, 
aad  Plato  (Lawt,  X,  888b-e)  who  contends  that  nobody  is  able  to  continue  in  his 
disbelief  ‘  ’till  old  age.’ 

***  Not  to  mention  the  various  meanings  which  the  conception  of  nature  had  for 
the  Greeks  themselves;  this  problem  cannot  be  dealt  with  here,  d  Heidel,  Lc, 
pp.  95  sq. 
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reans,  although  believing  in  the  existence  of  God,  did  not  let  him 
take  part  in  the  worldly  processes.  In  the  Academic  philosophy 
nature  was  considered  to  be  the  necessity  of  movement ;  it  was  just 
in  regard  to  diseases  that  such  a  conception  was  worked  out  most 
dearly.**  Physicians  imbued  with  those  doctrines,  then,  cannot  but 
contemplate  the  nature  of  man  as  devoid  of  God.  Among  the  Hippo¬ 
cratic  writers  a  few  undoubtedly  share  such  an  opinion,  the  same 
ones  who  do  not  believe  in  the  divinity  of  the  elements.  And  the 
later  Empiridsts  and  Methodists  do  not  reo^^nize  the  divine  impress 
of  God  either. 

But  certain  as  this  is,  the  opinion  that  nature  cannot  be  thought 
otherwise  than  as  created  and  permeated  by  God  is  also  to  be  found 
throughout  antiquity.  So  it  is  said  in  the  book  on  Airs,  Waters,  and 
Places :  “  I  too  think  that  these  diseases  are  divine,  and  so  are  all 
others,  no  one  being  more  divine  or  more  human  than  any  other; 
all  are  alike,  and  all  divine,  but  each  of  them  has  a  nature  of  its  own, 
and  none  arises  without  its  nature.”  **  To  this  man,  the  distinction 
between  divine  and  human  and  the  different  estimation  of  these  two 
powers  become  meaningless  because  everything  is  equally  divine. 
This  does  not  imply  that  God  acts  directly  and  is  responsible,  by 
reason  of  His  personal  interference,  for  the  single  event.  Such  a 
possibility  is  expressly  excluded.  The  individual  disease  has  a  nature 
of  its  own,  but  by  this  term  its  divine  character  is  only  expressed  in 
another  form ;  it  is  not  done  away  with  by  being  explained  through 
nature.  Individual  nature  therefore,  since  it  does  not  contradict  God, 
but  is  rather  His  essence,  must  be  apprehended  as  created  by  God 
and  as  divine  in  itself.  This  conviction  is  expressed  also  in  the 
Hippocratic  book  on  Regimen :  “  The  nature  of  all  things  was 
arranged  by  the  gods,”  and  “  all  the  things  take  place  .  .  .  through 
a  divine  necessity.”  **  In  the  same  way  nature  is  thought  of  later. 

**  Concerning  die  physiologists  cf.  Plato,  Laws,  X,  889b ;  Sophistes  265c  and 
Plutarch,  De  defectn  oraculomm,  436d.  Concerning  Strato,  cf.  Cicero,  Academka, 
II,  38,  121 ;  De  natura  dconim,  I,  13,  35 ;  concerning  the  Academy  cf.  De  natura 
deonim.  III,  25,  65;  11.  27;  10,  24. 

••  Jones,  1.  c.,  I,  p.  127  (slightly  altered)  :  W  *•!  afiw  •»«•*  raira  rk  »4#m 

Wrat  cai  rdXXa  »<4rra  aai  o4Mr  frspar  kttirtfor  Mi  irkpttrimirtfor,  iXKk 

v4rra  cal  «4rra  Ssta.  iKarrav  M  adrMr  lx*  t^p  irntni  cal  Mip  Xmv 

^4atot  ylptrm*. 

**  Jones,  1.  c.,  IV,  249-51 :  M  wkprttp  #m1  htMuyrmp.  237 :  «4rra  ylppnu 

9i’  kpkypyp  Myp. 


GREEK  MEDICINE  IN  ITS  RELATION  TO  RELIGION  AND  MAGIC  211 


It  is  divine  to  the  Platonic  physician ;  to  the  Aristotelian  physician 
it  is  at  least  demonic,  the  divine  not  being  realized  in  an  absolute 
degree.*^  The  Stoic  physician  must  find  God  everywhere  in  nature ; 
for  nature  is  identical  with  God;  these  are  only  different  terms.” 
While  there  is  a  tendency  to  understand  nature  without  referring  to 
divine  power,  a  more  theological  tendency  also  exists,  nay  even 
prevails,  in  antiquity. 

This  theolc^cal  conception,  however,  seems  to  a  certain  extent 
sdf-contradictory.  In  the  theory  of  the  Hippocratic  physicians 
rationalism  and  belief  are  interwoven  with  each  other,  naturalism 
and  theology  are  combined  into  a  unity;  the  same  is  valid  for  the 
ideas  of  the  later  physicians.  Everything  is  natural,  but  in  being  so, 
it  is  divine  too,  or  to  use  another  phrase  it  is  supernatural ;  and  proof 
of  this  is  found  in  reasoning.  The  modem  logical  objection  to  such 
a  theory  apparently  did  not  occur  to  the  ancient  mind ;  indeed,  there 
was  no  opposition  between  God  and  nature.**  At  any  rate,  it  seems 
impossible  to  contend  that  every  form  of  supematuralism  was 
rejected  by  the  Hippocratic  physicians.  On  the  contrary,  they  as 
scientists  embraced  a  supernatural  dogma.**  Equally  unfounded,  I 
believe,  is  the  statement  that  the  gods  were  not  dethroned  by  these 
men,  yet  that  nothing  was  left  to  them  but  “  the  sole  role  of  first 
cause  in  the  physical  world.”  **  God  is  indeed  deprived  of  any  direct 

”  Gmcerning  Plato,  d  e.  g.,  Sophistes  265c ;  concerning  Aristotle,  cl  E.  Zeller, 
Die  Philosophie  d.  Griechen,  II,  2*,  1879,  pp.  330  sq. 

**  CL  e.  g.,  Diels,  Doxographi  Graeci,  322b9-12. 

**  One  is  reminded  of  the  most  significant  metaphysical  idea  of  the  17th  century 
which  is  characterized  by  Dilthey  as  “  Halbheit  des  rationalen  Supranaturalismus ; 
Kompromiss  zwischen  Dogmenglaube  und  Vemunftwissenschaft”  (Die  Autonomie 
des  Denkens  im  17.  Jahrhtmdert,  (^esammelte  Schriften,  II,  1929,  p.  283).  In  spite 
of  all  the  divergence  caused  by  the  Christian  conception  of  divine  revelation  the 
attitude  of  that  time,  as  far  as  I  can  judge,  is  best  compared  with  that  of  the  Greeks. 

**  Th.  Gomperz,  Griech.  Denker*,  I,  1922,  p.  257,  says,  “  Mit  ausserordentlicher 
Scfaarfe  wird  aber  allem  Supranaturalismus  in  zwei  Erzeugnissen  der  Hippokra- 
tisdien  Schule  (sc.  the  book  on  Water,  Air  and  Places  and  the  book  on  the  Sacred 
Disease)  der  Krieg  erklart,”  although  he  admits  that,  according  to  the  writers, 
*  strenges  Festhalten  an  ausnahmsloser  Gesetzmassigkeit  alles  Naturgeschehens  mit 
dem  religidsen  Glauben  an  einen  gottlichen  Urquell,  aus  dem  im  letzten  Grunde  d>en 
dieses  Naturgeschehen  fliesse,  vollkommen  vereinbar  sei.”  (p.  258).  Concerning  the 
book  on  the  Sacred  Disease  and  its  attitude  cf.  pp.  212-13. 

**W.  H.  Heidel,  The  Heroic  Age  of  Science,  1933,  p.  21.  He  recognizes  that 
Greek  science  is  not  irreligious  (p.  17)  but  the  men  of  science  maintain  a  common- 
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and  special  interference;  he  is  not  supposed  to  act  arbitrarily.  But 
what  he  loses  on  one  side,  he  gains  on  the  other :  everything,  being 
a  natural  event,  is  divine. 

This  theory  of  supematuralism  does  not  go  uncontested  even  in 
the  Hippocratic  writings.  The  divine  influence  is  still  rect^ized, 
but  it  is  understood  to  be  only  one  factor  just  as  is  nature  whidi  is 
a  power  of  its  own.  So  the  author  of  the  book  on  the  Sacred  Disease 
says :  "  This  disease  is  not  in  my  opinion  any  more  divine  or  more 
sacred  than  other  diseases,  but  has  its  nature  and  origin.”  **  And 
die  same  is  repeated  with  the  addition  that  the  ”  origin  of  this  dis¬ 
ease,  like  that  of  other  diseases,  lies  in  heredity,”  that  ”  the  cause 
of  this  affection,  as  of  the  more  serious  illnesses  generally,  is  the 
brain.”  **  The  conclusion  is  that  ”  there  is  no  need  to  put  the  disease 
in  a  special  class  and  to  consider  it  more  divine  than  the  others ;  they 
are  all  divine  and  all  human.  Each  has  a  nature  and  power  of  its 
own.”  **  What  does  this  mean?  It  means  that  all  diseases  are  divine 

tense  attitude  toward  life  (p.  20)  ;  fw  the  time  being  die  gods  seem  to  be  Tirtually 
excluded  from  the  world  of  nature;  so  far  as  they  receive  a  place  in  it,  they  find 
it  under  the  shadow  of  Law  or  Custom  (p.  21).  Heidel  who  stresses  so  mudi  dw 
importance  of  Greek  medicine  for  the  study  of  Greek  science  does  not  refer  to  the 
author  of  the  book  on  Regimen  as  a  physician,  but  only  as  am  intellectuad  leader 
(p.  21) ;  diis  invalidates  hit  au-gument  concerning  medicine.  Almost  all  the  more 
important  Hippocratic  books  recognize  the  gods  as  a  real  factor  in  nature.  It  is 
impossible  here  to  deal  with  every  one  of  them.  I  need  only  refer  to  the  book  on 
Flesh  in  which  the  power  of  thinking  is  atscribed  to  warmth.  The  author  apparently 
agrees  with  Diogenes  of  Apollonia  (cf.  K.  Dekhgriber,  Hippokrates  fiber  Entste- 
htang  u.  Aufbau  d.  menschlkhen  Korpers,  1935,  p.  2,  10-14).  Diogenes  did  not  only 
expound  the  theological  aspect,  he  bitterly  opposed,  as  he  had  to,  the  physiologists, 
diose  men  who  thought  they  could  explain  everything  by  nature  devoid  of  the 
diviiK  spirit  In  attadcing  them  he  maintaiiu  that  the  power  of  God  creates  the 
world,  au  Plato  says  (cf.  Sophistes  265c).  This,  by  the  way,  proves  that  the 
expression  rfi*  r^r  ip^yr^w  cannot  be  understood  as  purely  mechanical 

(contrary  to  Heidel,  Proceedings,  L  c,  p.  100,  81),  but  it  is  rather  to  be  understood 
in  die  sense  of  die  book  on  Regimen.  It  is  interestii^  that  from  the  16th  century 
on  some  interpreters  of  Hippocrates  refer  to  the  book  on  Flesh  if  they  wauit  to  prove 
die  religiosity  of  the  great  physiciam  (cf.  Deidigriber,  Lc,  pp.  56  sq.). 

“Jones,  Lt,  II,  p.  139  (slightly  adtered)  ;  rl  ^  !•««  riw  MXKmp 
Wmu  Mi  Upttrify,  4XX4  pdrtr  /tip  fx«t  cal  wpi^mptp. 

“Jones,  Lc.,  II,  p.  151;  4#x*ra*  •*  fiwv  *•!  vdXXa  vev4a>ara  carA  yip«t.  153; 
'AXXA  yip  alnat  t  fycd^aXot  Mrmi  tpS  wiftot,  Amwp  cal  rwp  iXKtrp  popy/iArtpp  tAp 
ppyt^rmp. 

“  Jones,  L  C,  II,  183 ;  Anv  pytip  8m  Awc^lcorra  ri  pipyp*  itUrtpop  rmp  Xmvwc 

MSdaat,  4XXA  vdrra  cal  vdcra  MpAwtp*.  M  lca#rer  Ixm  cal  9ipmpip  dp* 
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in  SO  far  as  they  are  caused  by  sun  and  air  and  winds  which  are 
divine,  as  had  been  said  before.  They  are  human,  apparently  because 
they  have  their  origin  in  heredity,  in  the  organs  of  the  body.  It  is 
impossible  to  admit  the  divinity  of  a  special  disease,  for  they  are  all 
divine ;  at  the  same  time  all  diseases  are  human  because  of  the  influ¬ 
ence  of  the  body.  The  two  spheres  of  the  divine  and  of  the  natural 
are  then  fundamentally  separate,  although  their  influence  is  combined 
in  every  action.” 

A  similar  theory  has  to  be  presupposed  for  the  book  on  Prognos¬ 
tics.  At  the  outset  the  physician  is  advised  “  to  learn  the  natures  of 
such  diseases,  how  much  they  exceed  the  strength  of  men’s  bodies, 
besides  whether  there  is  any  divine  influence  in  them  and  to  learn 
how  to  forecast  them.”  “  Divine  influence  and  human  nature  again 
are  separated  as  distinct  forces.  The  nature  of  man  is  not  in  itself 
divine  but  the  divine  is  thought  to  become  apparent  in  the  body.  In 
vdiat  way  this  must  be  tmderstood  was  already  discussed  in  antiquity ; 
the  interpretations  varied  widely.*^  It  seems  to  me  that  it  is  the 

**  Jones,  L  c,  I,  p.  x,  without  reference  but,  I  think,  mindful  of  these  passages, 
ttys:  “The  5th  century  B.  C  witnessed  die  supreme  effort  of  the  Greda  to 
cast  aside  diis  incubus  in  all  spheres  of  thought  They  came  to  realize  that  to 
attribute  an  event  to  the  action  of  a  god  leaves  us  just  where  we  were,  and  diat 
to  call  normal  phenomena  natural  and  abnormal  divine  is  to  introduce  an  unscientific 
dualism,  in  that  what  is  divine  (because  mysterious)  in  one  generation  may  be 
oatural  (because  understood)  in  the  next,  while,  on  the  other  hand,  however  fully 
we  may  understand  a  phenomenon,  there  must  always  be  a  mysterious  and  unex¬ 
plained  element  in  it.  All  phenomena  are  equally  divine  and  equally  natural.” 
This  statement,  I  diink,  is  not  in  accordance  with  the  meaning  of  the  Hippocratic 
sathor,  as  I  tried  to  explain  it  Everything  is  imderstood,  even  though  it  be  in  die 
form  of  a  divine  causality.  On  the  other  hand,  the  main  theme  of  the  book  is  not 
the  uniformity  of  Nature,  every  aspect  of  which  is  equally  divine  (Jones,  L  c,  II, 
p.  135).  It  also  follows  from  my  interpretation  that  there  is  a  difference  in  the 
basic  dieory  betwreen  the  book  on  the  Sacred  Disease  and  the  book  on  Water,  Air, 
and  Places  (contrary  to  Jones,  Lc.,  II,  pp.  130/1).  Furdiermore  the  thesis  of 
Gomperz  that  the  Hippocratic  physicians  rejected  the  belief  in  supernatural  forces 
can  certainly  not  be  proved  by  the  statement  of  this  treatise;  d  p.  211,  30. 

“  Jones,  L  C.,  II,  pp.  6-8 :  ynSwu  oiw  xM  nnoirttr  ritt 

Wvar  iwip  tipm/Ur  •irtv  nSv  rm/tintp  ifia  M  cal  <1  rt  0»iop  tpmrrip  iw  rpvt  votivoiwt. 
Following  die  edition  of  Kuhlewein,  Jones  omits  the  words  concerning  the  divine, 
but  they  are  contained  in  all  the  manuscripts.  Cf.  also  Hippocrates,  ed.  Littre,  VII, 
1851,  p.  312. 

"(ileni  in  Hippocratis  Prognosticum,  ed.  I.  Heeg,  CMG,  V,  9,  2,  1915,  p.  205, 
28  sq.  Erodani  Vocum  Hippocraticarum  Collectio  cum  Fragmentis,  rec.  K  Nach- 
Banson,  1918,  p.  108,  10  sq. 
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spontaneous  reactions  which  are  signified  by  the  word  '  divine.'  In 
one  of  the  Hippocratic  books  it  is  stated :  “  In  fact  it  is  espedaily 
knowledge  of  the  gods  that  by  medicine  is  woven  into  the  stuff  of 
the  mind  .  .  .  Physicians  have  given  place  to  the  gods.  For  in 
medicine  that  which  is  powerful  is  not  in  excess.  In  fact,  though 
physicians  take  many  things  in  hand,  many  diseases  are  also  over¬ 
come  for  them  spontaneously.”  **  The  physicians  then  make  room 
for  the  gods  in  regard  to  the  spontaneous  reactions  of  the  body 
which  are  considered  as  an  interference  of  divine  character,  since 
they  cannot  be  mastered  by  the  human  being.  This  is  a  theory 
unfamiliar  neither  to  the  5th  and  4th  centuries  B.  C.  nor  to  the  later 
periods.  Aristotle  says :  “  There  are  a  few  to  whom  it  seems  that 
chance  is  a  cause,  but  that  it  is  not  evident  to  human  intelligence, 
since  it  is  something  divine  and  marvelous.”  **  It  is  in  this  sense 
that  the  statement  in  this  Hippocratic  book  and  in  the  others  can 
best  be  interpreted.  The  spontaneous  reactions  which  are  not  the 
effects  of  human  efforts  and  which  can  only  be  acknowledged  as 
facts,  are  mentioned  very  often  in  the  book  on  Prognostics  as  well 
as  in  the  book  on  the  Diseases  of  Women,  the  author  of  which  states 
that  the  physician  has  first  of  all  to  consider  the  possible  divine 
influence,  then  the  nature  of  women,  and  many  other  things.*^  At 
any  rate,  many  of  the  Hippocratic  books,  a  greater  number  than 
identify  God  with  nature,  acknowledge  the  divine  as  a  factor  apart 
from  nature  which  is  a  power  of  its  own. 

**  Jones,  L  C,  II,  p.  289 :  Ksl  >4^  ^  b>  tiirg 

•1  U  at  ytp  frt  aa^rrtp  h  mtT§  rt  tupaaraaof.  aal 

tA#  sArsi  waXkk  itkr  tarraxuptoarat,  voXXA  M  aal  taapk-nirai  atroiai  It’  IwvnSr. 

“  Aristotle,  Physics,  196b,  5-7 :  W  rtaat  alt  loMt  tlaai  alrU  pta  A  rAxn*  lli»X« 

M  tatptawUn  ttaa^  At  taiia  rt  aiaa  atU  tatpaauarapea.  Cl  Aristotle,  The  Physks, 
with  an  English  Translation  by  P.  H.  Widcsteed  and  F.  M.  Comford  (Loeb  Class. 
Library),  Vd.  I,  1929,  pp.  146-7  where  the  parallels  are  quoted.  Chance  in  the 
Aristotelian  discussion  is  identical  widi  spontaneity,  cl  L  c,  p.  120. 

**  E.  LittrA,  Oeuvres  completes  d’Hippocrate,  VII,  1851,  p.  312 :  aapl  M  rw 
•ptaataai^t  pwetot  aal  aaamatrma  rt/ta  \tym.  piXtara  pia  rt  taioa  ta  raiai  Aatpiwaiai 
alrtaa  alaai.  twatra  al  ^iatat  ria  yaaauda  aal  Heidel,  The  Heroic  Age  of 

Science,  p.  18,  characterizes  this  statement  as  the  sort  of  curt  remade  that  “one 
might  perhaps  expect  to  find  in  an  unbelieving  modem  who  wished  to  avoid  offend¬ 
ing  sensibilities  he  respected  but  did  not  share.”  He  points  to  die  hurt  that  later 
the  divine  does  not  occur,  and  this  would  be  indeed  an  objection,  as  is  already 
remarked  by  Galen  (L  c,  p.  206,  4-8).  If  one  adopts  the  explanation  I  propose  this 
objection  is  no  longer  valid,  and  die  statement,  obviously  important,  can  be  given  its 
full  value.  Cl  also  Hippocrates,  ed.  Littr6,  IX,  1861,  p.  26;  28. 
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No  doubt  in  some  treatises  God  is  even  entirely  excluded  from  the 
bodily  processes.  For  in  the  5th  and  4th  centuries  B.  C.  there  are 
many  people  who  believe  in  the  mechanism  of  the  nature  of  plants, 
animals,  and  human  beings :  “  Nature  produces  them  out  of  a  certain 
spontaneous  cause  and  without  any  creative  intelligence.”  This,  I 
think,  is  even  the  more  common  attitude  at  this  time.  For  the  deifica¬ 
tion  of  the  individual  organism  is  a  modem  and  advanced  idea  in 
these  centuries,  one  that  is  not  yet  generally  accepted.  Only  a  few  indi¬ 
viduals  already  visualize  that  ”  all  things  were  arranged  in  the  body, 
in  a  fashion  conformable  to  itself,  by  fire,  a  copy  of  the  whole,  the 
small  after  the  manner  of  the  great  and  the  great  after  the  manner 
of  the  small.”  And  they  are  physicians.  But  others,  just  because 
they  adore  God,  are  aware  of  the  contrast  between  Him  and  man, 
“  the  one  being  utterly  corrupt,  the  other  being  perfectly  holy.”  ** 
They  are  physicians,  too. 

That  the  nature  of  everything  is  divine,  that  every  process  can  only 
be  imderstood  as  regulated  by  divine  agency,  is  a  conception  which 
becomes  current  among  men  only  in  later  times  through  Platonic, 
Aristotelian,  and  Stoic  philosophy.  It  is,  however,  of  the  greatest 
importance  that  from  the  Hellenistic  period  on  the  religious  ration¬ 
alism  is  accepted  by  more  and  more  scientists.  For  the  mechani¬ 
cal  and  irreligious  philosophy  and  science  degenerated  into  avowed 
skepticism.  The  Epicureans  do  not  care  for  a  single  and  uniform 
explanation  of  the  phenomena;  they  rejoice  in  manifold  causes  of 
the  same  event.  The  Empiricists  refuse  to  explain  anything  be¬ 
cause  the  human  intellect  cannot  judge  the  causes  and  can  discover 
only  the  proximate  conditions.  The  Methodists  deal  only  with  the 
phenomena  without  considering  causation  at  all.  Scientific  inquiry 
is  restricted  to  dogmatic  philosophers  and  scientists  who  alone  feel 
able  to  determine  the  causes  and  are  interested  in  the  imderstanding 
of  facts.  Galen  says  in  his  book  on  the  Use  of  the  Parts  that  “  this 
is  a  sacred  book  which  I  composed  as  a  true  hymn  of  the  God  who 

**  Plato,  Sophistes  265c :  oJka  ywpir  iw6  nw  tUrlat  airoitAnit  icml 

iMw  Stai«/a( 

**  Jones,  1.  c,  IV,  p.  247:  *4rra  duKoefn^aro  Kard  rp4ror  a4r4  ri  if 

•inart  ri  wvp,  rmi  SXov,  fUKpi  wfit  luyiXa  coi  fuyika  wpi^  fuitpi. 

**  Jones,  1.  c.,  II,  p.  149 :  o4  lUrrot  fyttyt  vw6  Otci  ii^piwou  vitia  fualitatmt, 

ri  hnniptr^np  ihrA  roC  47i>or4rev. 
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has  created  us,  in  the  bdief  that  I  am  really  pious  not  if  I  sacrifice 
many  hecatombs  of  oxen  to  Him  and  bum  thousands  of  talents  of 
cassia,  but  if  I  first  recognize  myself  and  then  explain  also  to  the 
others  the  wisdom  of  God,  His  power,  His  excellence.”  **  This 
statement  is  significant.  The  fact  that  Platonic,  dogmatic  philosophy 
recognizes  the  power  of  God  in  nature  does  not  mean  the  end  of 
science,  it  is  rather  the  stimulus  to  perfection  of  scientific  knowledge 
and  empirical  understanding.  If  God  did  not  exist,  the  world  would 
be  governed  by  chance  alone  but  not  by  intelligible  laws  or  recogniza* 
hie  causation.  Moreover,  nature  separated  from  God  would  not  be 
capable  of  inspiring  in  man  enthusiasm  for  scientific  investigation. 
Dermatic  philosophy  alone  leads  the  philosopher  to  an  tmderstanding 
of  the  phenomena  and  the  [diysidan  to  an  explanation  of  diseases  by 
sun  and  air  or  by  the  nature  of  the  body. 


These  considerations  in  themselves  siiggest  that  a  belief  according 
to  which  diseases  are  caused  by  demons  can  not  have  had  great  bear¬ 
ing  on  Greek  medicine.  As  a  matter  of  fact  there  is,  throughout 
antiquity,  hardly  one  physician  who  accepts  such  a  theory.  The 
author  of  the  book  on  the  Sacred  Disease,  bitterly  attacking  those 
who  trace  epilepsy  to  the  direct  influence  of  a  God  or  demon,  does 
not  give  any  indication  that  this  opinion  was  held  by  physicians. 
He  says  that  ”  those  [men]  who  first  attributed  a  sacred  character 
to  this  malady  were  the  same  men  who  do  it  to-day,  magicians, 
purifiers,  charlatans  and  quacks.”  “  A  real  physician  apparently 
explained  not  even  this  disease  by  demons.  The  same  thing  is  true 
of  the  4th  century  A.  D.  when  the  physician  Posidonius,  very  famous 
for  his  medical  skill,  is  said  to  have  denied  that  mania  could  be  caused 
by  a  demon.  There  is  no  reason  to  suppose  that  this  is  a  very  unusual 

**  Galeni,  De  Usu  partium,  III,  10,  ed.  G.  Helmreidi,  I,  1907,  p.  174,  6-13 : 

if  iyit  row  ^luoufnr^amt  mfrl0tuu,  mU  rtir’  alrw 

5rrwt  titifitituf,  o4xl  W  Tmipmp  iKarittfius  oSry 
r4X«rra  iwfl*  0viui^aiiu  Ko^lat,  dXX*  W  airii  wpmTvt,  twttrm  M  kmI  tmi 

iXXott  iitiyitrmiitiiw  elot  iU»  irri  olot  M  Mpiup,  itroicf  U 

*•  Jones,  L  t,  II,  p.  141  (slightly  altered)  :  ol  wfiroi  roiro  ri 

It^mrmPTPt  roMvroi  Wmi  Uptpttwot  olot  cal  i>vi'  ttci  lUyM  r«  cal  Ka#4^a<  aai  Ayiprm* 
«al  iXaiiptt.  Ci.  On  the  Diseases  of  Girls  (Uc^  ra^plmp),  Hippocrates  ed.  Littr6, 
VIII,  1853,  p.  468. 
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attitude;  for  the  same  opinion  is  expressed  in  Stephanus’  Com¬ 
mentary  to  the  Prognostics  of  Hippocrates.**  And  even  in  the  7th 
century  A.  D.  physicians,  it  seems  to  me,  no  less  than  laymen,  are 
convinced  of  the  natural  character  of  mental  illnesses  although  at 
that  time  the  demonological  explanation  is  more  and  more  empha¬ 
sised.*^  And  yet,  concerning  those  affections  the  problem  is  at  least 
thoroughly  discussed  in  medical  books,  whereas  in  regard  to  the 
other  diseases  and  their  causation  by  the  wrath  of  God  or  evil  spirits, 
with  the  exception  of  a  few  places,  the  subject  is  not  even  mentioned 
in  Greek  medicine.  Some  commentators  note  that,  in  Hippocrates’ 
Prognostic,  the  word  divine  might  be  understood  as  pestilence  since 
“  this  affliction  seems  to  be  caused  by  God.”  **  Galen,  dealing  with 
the  same  term,  remarks  that  ”  a  few  believe  illness  could  afflict  men 
also  through  a  certain  wrath  of  the  gods  and  that  they  try  to  prove 
diis  opinion  quoting  the  authors  of  the  so-called  irrational  stories.”  ** 
Whether  Galen  is  thinking  of  physicians  or  only  of  laymen,  whether 
these  people  explain  mental  diseases  alone  in  this  way  or  other  ill¬ 
nesses  too,  cannot  be  ascertained  beyond  a  doubt.  These  are,  how- 

**  On  Posidonius  cf.  Philostorgius,  Ecclesiastical  History,  VIII,  10  (GSS  Philos- 
torgius,  p.  Ill,  12  sq.  Bidez).  Stephanus  in  Scholia  in  Hippocratem  et  Galenum, 
ed.  F.  R.  Dietz,  I,  1834,  pp.  71  sq.  Dolger  (Antike  a  Christentum  IV,  1934,  p.  106) 
assumes  that  the  explanation  of  Posidonius  is  not  a  conunon  one.  He  himself 
remarks  that  Origines  attacks  physicians  who  explain  mental  diseases  in  a  natural 
way  (1.  c,  p.  96). 

“  Sophronius  Cyri  et  Joannis  miracula,  c.  54,  Migne  PG,  87,  3,  3624,  says : 
nvrev  Sacl/tott  Imrpoit  vircddcrvor,  wX4#ovt  fuXayxoXiKif  r4t  mrcx*<* 

irtXyrj/lM  ittlput  cal  timKpiit  <rvii^tUrtir  oUfuw  iKaripat  yiip  in  tyrutur 

iwmrx*^t  avrcx^^rc^r,  r4t  M  irronirtpow  koI  fiaKpirtfor:  dXX’  in  fdar  irpis 

rdrrwr  ^kouop  irlKitror  tlrai  ri  riariita,  rmCfia  irerq^r  koI  o4 

fnXmyxoXiKip  x^aidr  tx^p  ri  pi^/im.  Certainly  the  physicians  do  not  know  in  this 
case  how  to  cure  the  disease ;  this  however  they  sometimes  do  not  know  in  the  5th 
century  B.  C.  either.  Apparently  the  Christian  book  wants  to  use  the  authority  of 
the  ph3rsicians  as  proof  for  the  healing-power  of  the  Saints  and  does  not  describe 
the  actiul  situation  correctly.  Otherwise  it  would  be  hard  to  reconcile  that  the 
laymen  originally  believed  in  the  natural  character  of  epilepsy,  yet,  that  the 
physicians  are  said  not  to  have  been  of  the  same  opinkm. 

**Erotian,  ed.  Nachmanson,  1.  c.,  p.  108,  18-19:  i*i  ri  roit  Xot/tois  ix  9««v  doccir 

dr«i. 

Galen,  In  Hippocratis’  Prognostic,  1.  c.,  p.  206,  3-5 :  ('«>«  ftir  yip  olorrai  koI  8t4 
ipip  ripa  ipyi/p  ytptdai  roit  ipPpinroit  poo^/iara  coi  Xiyovoi  yt  paprvplup 

npi  rmp  ypa\f>iprtip  rit  caXov/Urat  UropUt  ipw  Xiyou.  Cf.  also  Celsus, 
CML,  I,  1915,  p.  17,  15-16:  Eodem  vero  aiKtore  [sc.  Homero]  disci  potest  morbos 
turn  (!)  ad  iram  deorum  immortalium  relatos  esse. 
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ever,  the  only  instances  to  be  found  in  the  works  of  Hippocrates 
and  Galen  and  of  the  other  medical  writers.  One  is  justified,  then, 
in  saying  not  only  that  the  Greek  physicians  rejected  the  explanation 
by  demonology  but  also  that  they  did  not  take  it  seriously,  that  they 
treated  the  subject  as  negligible. 

This  attitude  of  the  physicians  is  not  an  isolated  one.  The  ancient 
philosophers  also  unanimously  disagreed  with  the  belief  that  diseases 
could  be  caused  by  demons.  Not  in  Platonic  or  Aristotelian  or  Stoic 
philosophy,  still  less,  of  course,  in  the  Scepsis  are  the  demons  held 
responsible  for  illness.  Again  the  problem  is  scarcely  mentioned; 
it  seems  imnecessary  to  deal  with  it  very  thoroughly.**  Also  the 
Neo-Platonists  disregard  such  a  theory.  Plotinus  says :  “  They  tdl 
us  they  can  free  themselves  of  diseases.  If  they  meant,  by  temperate 
living  and  an  appropriate  regime,  they  would  be  right  and  in  accord¬ 
ance  with  all  soimd  knowledge.  But  they  assert  diseases  to  be  Spirit- 
Beings  and  boast  of  being  aole  to  expell  them  by  formulae:  this 
pretention  may  enhance  their  importance  with  the  crowd,  gaping 
upon  the  powers  of  magicians;  but  they  can  never  persuade  the 
intelligent  that  disease  arises  otherwise  than  from  such  causes  as 
overstrain,  excess,  deficiency,  putrid  decay,  in  a  word  some  variation 
whether  from  within  or  from  without.  The  nature  of  illness  is  indi¬ 
cated  by  its  very  cure.  A  motion,  a  medicine,  the  letting  of  blood, 
and  the  disease  shifts  down  and  away;  sometimes  scantiness  of 
nourishment  restores  the  system:  presumably  the  Spiritual  power 
gets  hungry  or  is  debilitated  by  the  purge.  Either  this  Spirit  makes 
a  hasty  exit  or  it  remains  within.  If  it  stays,  how  does  the  disease 
disappear,  with  the  cause  still  present?  If  it  quits  the  place,  what 
has  driven  it  out?  Has  anything  happened  to  it?  Are  we  to  suppose 
it  throve  on  the  disease?  In  that  case  the  disease  existed  as  some¬ 
thing  distinct  from  the  Spirit-Power.  Then  again,  if  it  steps  in 
where  no  cause  of  sickness  exists,  why  should  there  be  anything  else 

**  One  usually  refers  to  Plato’s  Phaedrus,  244d,  in  order  to  prove  that  Plato, 
at  least,  explained  diseases  by  the  interference  of  God.  But  he  is  only  speaking  of 
nuuiia,  one  of  the  gravest  diseases  and  burdens,  which,  in  this  myth,  he  traces  back 
to  a  kind  of  divine  possession  like  the  gift  of  prophecy  and  poetry.  For  Plato’s 
theory  on  diseases,  even  on  mental  diseases,  cf.  Timaeus,  81e-86b.  For  the  Stoics’ 
ci  Diogenes  Laertius,  VII,  158.  The  Neo-Pythagoreans  are  the  only  philosophical 
sect  of  late  antiquity  which  recognizes  at  least  purifications  (cf.  Diogenes  Laertius, 
VIII,  33). 


GKEEK  MEDICINE  IN  ITS  RELATION  TO  RELIGION  AND  MAGIC  219 


but  illness?  If  there  must  be  such  a  cause,  the  Spirit  is  tmnecessary : 
that  cause  is  sufficient  to  produce  that  fever.  As  for  the  notion,  that 
just  when  the  cause  presents  itself,  the  watchful  Spirit  leaps  to  incor¬ 
porate  itself  with  it,  this  is  simply  amusing.”  This  statement 
proves  that  even  the  latest  philosophical  system  of  antiquity,  the  one 
which  is  generally  held  responsible  for  so  much  superstition  of  the 
ancients,  rejected  the  demonological  explanation  of  diseases  cate¬ 
gorically.  At  the  same  time  the  polemic  of  Plotinus  shows  that  the 
Gnostic  philosophy  did  accept  such  a  doctrine  of  causation,  a  phi¬ 
losophy  which  combined  Greek  ideas  with  Christian  religion.  It  is 
the  Christians  and  the  Jews  who  propagated  these  ideas  at  the  end 
of  Greek  and  Roman  history  as  the  Persians  and  Chaldeans  had  done 
in  the  very  beginning.** 

“Plotinus,  Psychic  and  Physical  Treatises;  Comprising  the  Second  and  Third 
Emeades,  Translated  from  the  Greek  by  S.  Mackenna,  London  1921,  VoL  II,  p.  235. 
(Plotin.,  Enneades  II,  9,  14)  :  U  i4rm>  X^yorret  adroit  X4yorr«t  flip 

Kmi  KOfffUf  itmirp  tkrfpp  Ap  iptih,  pmHwtp  ol  X^yowat.  ppp 

M  &roanw4^vot  r4t  pi»mn  tm*pipiM  tlpMi  cal  raara  i^miptip  X4yy  ^4ac«rr«t  S^raaat 
cal  hrmyytXkipuppi  ctppirtpoi  pip  Ac  cImu  M(a4«»  ralt  T*XXa«t,  ot  ria  wmpi  rats 

piypa  tvpipait  tmupifoupi  rait  pipToi  <4  ^popaiprma  e4c  Ap  vtUaup,  At  o4x  al  pirai 
t4(  mlrlma  fxawat*  4  Ktipirau  4  wXifapappLif  4  ipAatw  4  cal  SXcft  parmficKait  4 

4w#cv  r4i’  4px4*  4  ii4o4ci>  Xa^o4aats.  SaXaw#t  Ai  cal  al  dapartii  airmp.  ymrrpif  yip 
fatipyi  4  ^oppiKov  SoMrrot  cAtm  ala  ri  f(p  ri  piaifpa  cal  alparat  d^pifpdpov^ 

cal  fdtta  Ai  Idamra,  4  r«ii>4aarret  r4c«r4tu,  wori  Ai  iApitat  ifaXAiprat,  4  pippprot  ApApp, 
4XX' d  pip  fri  pipppraa,  win  ApApp  Apraa  pA  ppppi  An;  tl  Ai  4{cX4X»4c,  StA  ri;  ri  yip 
airi  wiwapAap;  4  Art  irpi^a  r4t  ptwaa:  4*  4pa  4  Mpp  o4#a  rai  AaUpopaa. 
fvtira,  at  aiAapit  Aprat  miriaa  atpatwi,  Aii  ri  aia  dal  pppu;  al  Ai  yapapippa  airlaa, 
ri  Set  rai  Aaipppat  wpit  ri  pppaip ;  ri  yip  alriec  rip  wvparip  aSra^cSt  Sarir  ipyiwanAan. 
yakaiap  Ai  ri  ipai  ri  airiap  ytidrSat  cal  cSMim  6wwap  watpaarawriipmi  ry  airly  ri 
Aatpipipp  Araippp  ip. 

**  Concerning  the  early  Christian  attitude  toward  diseases,  d.  A.  Hamack,  Medi- 
zinisches  aus  der  altesten  Kirchengeschichte,  1892,  pp.  71  sq.  The  Jewish  belief  is 
most  dearly  formulated  by  Jo8q>hus,  Antiquitates,  VIII,  2,  5.  Already  Pliny  traces 
the  origin  of  magic  back  to  Persians  and  Chaldeans  on  the  one  hand,  to  the  Jews 
on  the  other.  (Natural  History,  introduction  to  book  XXX).  The  modem  attempt 
to  find  magic  in  all  centuries  of  Greek  history  is  not  convindng.  Hopfner,  (Realen- 
zyklopadie  d.  klass.  Altertumswiss.,  XIV,  1,  pp.  301  sq.,  s.  v.  Mageia)  cdlects  the 
whole  material ;  his  survey  only  serves  to  prove  that  bdore  the  3rd  century  B.  C 
magk  is  not  an  important  factor  in  Greek  life.  I  do  not  presume  to  decide  whether 
the  situation  was  always  different  from  that  which  is  to  be  found  in  other  countries 
and  in  primitive  men,  as  Ed.  Meyer  assumes  ((cesch.  d.  Altertums,  I,  1*,  pp.  93  sq.). 
&  much  is  certain,  that  in  Greece  magic  is  revived  only  under  foreign  influences 
in  later  times  (d.  Ed.  Meyer,  L  c,  p.  98).  Ct  Lucian’s  Tragodopodagra,  v.  265  sq. 

Tippi  pip  tapap,  Ic  Aa^aecov  ry  yipai. 
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It  is  certain  that  philosophers  and  physicians  do  not  believe  demons 
to  be  the  cause  of  disease.  Not  only  is  the  scientific  theory  hostile  to 
such  an  opinion, — this  would  explain  only  the  attitude  of  the  trained 
physicians,  of  the  followers  of  the  various  medical  schools — even 
the  average  educated  man  did  not  believe  in  the  demonic  char¬ 
acter  of  diseases ;  his  behavior  as  a  patient  was  conditioned  by  this 
attitude.  Modem  interpretation  is  inclined  more  and  more  to  claim 
that  Greeks  and  Romans,  in  general,  traced  back  the  origin  of  dis¬ 
eases  to  possession  by  demons.**  If  this  were  correct,  a  queer  con¬ 
tradiction  of  the  data  would  arise..  For  these  men  are  supposed  to  be 
the  patients  of  physicians  who  apparently  do  not  believe  in  demons, 
who  do  not  even  try  to  prove  that  in  a  special  case  it  is  the  body  and 
not  a  demon  which  has  brought  about  the  illness.  Or  did  people  call 
in  only  those  tmknown  practitioners  who  did  themselves  believe  in 
demons  ?  But  no  physician  could  afford  to  do  this.  If  the  illness  was 
caused  by  a  demon,  nothing  could  be  done  by  the  doctor.  He  must 
retire  and  give  way  to  the  magician.  In  such  a  case  “  he  is  expelled 
from  the  house  ”  and  the  patient  will  say :  “  Oh,  sir,  leave  me  to  pay 
my  penalty,  impious  wretch  that  I  am,  accursed  and  hateful  to  the 
gods  and  all  the  heavenly  host.”  **  After  all,  the  physicians  had 
patients ;  people  must  have  thought  them  able  to  do  something.  The 
natural  explanation  of  diseases  must  have  been  generally  accepted. 

The  reasons  for  this  acceptance  can  be  ascertained  by  inquiring 
into  the  causes  for  the  rejection  of  a  demonological  interpretation 
of  disease.  It  is  the  author  of  the  book  on  the  Sacred' Disease  who 
says  of  the  assumptions  of  the  magicians  that  they  “  show,  not  piety, 
as  they  think,  but  impiety  rather,  implying  that  the  gods  do  not  exist, 
and  what  they  call  piety  and  the  divine  is,  as  I  shall  prove,  impious 

**  The  modern  interpretation  is  to  be  found  in  the  article  on  Demons,  RE,  Supple¬ 
ment  III,  p.  267  sq. ;  p.  272,  38 ;  cf.  also  Halliday,  1.  c.,  p.  281 ;  E.  Stemplinger, 
Sympathieglaube  u.  Sympathiekuren  in  Altertum  a  Neureit,  1919,  p.  5 :  “  So  ist 
das  ganse  Griediisch-Romische  Altertum  trotz  Hippolcrates  erfullt  von  dem  Glauben 
an  den  Krankheitsdamon."  The  argument  in  these  books  is  usually  based  on  pas¬ 
sages  taken  from  poetry  which  cannot  be  acknowledged  as  the  only  and  adequate 
instance  in  this  problem.  Moreover,  it  is  again  the  mental  diseases  to  which  those 
passages  mostly  refer,  and  here  the  problem  is  a  peculiar  one,  cf.  pp.  216-17. 

**  Plutarch,  On  Superstition  (Plutardi’s  Moralia,  widi  an  English  Translation 
by  F.  C  Babbitt,  Loeb  Class.  Library,  II,  1928,  p.  475)  :  *•  /*•,  Aifptnrc,  M6imi 
dUffii,  rir  r4r  brd^rov,  rir  ttoit  «U  Cf.  also  Lucian, 

Philopseudes,  36. 
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and  unholy.”  **  The  physicians  then  not  only  believe  that  they  can 
explain  diseases  in  another  and  more  scientific  way.  They  rely  also 
on  religious  argiunentation.  For  they  hold  “  that  a  man’s  body  is 
not  defiled  by  God,  the  one  being  utterly  corrupt,  the  other  perfectly 
holy.”  “  In  slightly  different  terms  Posidonius  says  the  same  thing 
in  the  4th  century  A.  D. :  “  men  do  not  become  ill  through  the 
affliction  of  demons  .  .  .  for  it  is  not  at  all  in  the  power  of  the 
demons  to  afflict  the  nature  of  men.”  A  god  cannot  pollute  or 
possess  the  human  body.  The  physicians  apparently  subscribe  to 
the  Platonic  saying :  "  It  is  good  since  it  comes  into  being  by  divine 
destiny.”  In-this  way  they  adopt  the  Olympian  religion  and  reject 
the  chthonic  cults;  they  adopt  the  pious  reverence  of  the  gods  and 
reject  purifications. 

From  the  aspect  of  such  a  belief  in  antiquity,  too,  all  magical  rites 
are  superstitious,  as  is  revealed  by  Plutarch’s  discussion  of  super¬ 
stition  :  ”  In  the  estimation  of  the  superstitious  man,  [all  the  indis¬ 
positions]  of  his  body  .  . .  are  classed  as  afflictions  of  God  or  attacks 
of  an  evil  spirit.  For  this  reason  he  has  no  heart  to  relieve  the  situa¬ 
tion  or  undo  its  effects,  or  to  find  some  remedy  for  it,  or  to  take  a 
strong  stand  against  it  lest  he  seem  to  fight  against  God  and  to  rebel 
at  his  punishment.”  *•  Superstitious  as  this  man  is,  he  will  use  only 
rites  and  purifications,  in  contrast  to  the  atheist  who  “  when  he  is  ill, 
takes  into  account  and  calls  to  mind  the  times  when  he  has  eaten  too 
much  or  drunk  too  much  wine,  also  irregularities  in  his  daily  life, 
or  instances  of  over-fatigue  or  tmaccustomed  changes  of  air  or 
locality.”  “ 

**  Jones,  1.  c,  II,  p.  145 :  koItoi  tfieiy*  oi  w*^  rokt  'Kiyovt  doKiouvt  wouivfut, 

At  olorru,  dXX4  /mXXsv,  c«i  At  el  Seel  o4k  cI#I,  ri  M  ttvtfiii  oArmp  Kml 

ri  0tio»  4#e/Wt  Arrt  icai  At  AyA  StSdftt. 

“Jones,  1.  c.,  II,  p.  149,  cf.  p.  215,  43. 

"  Philostorgius,  1.  C. :  0t4#M’4«u  Si  riv  IletfctdArioi'  ip  larpucf  Siaw^iwopra.  Xiyttp 
S’  mirip  SfUM  oSk  ipSmt  oix^  Satfiiptip  roAt  dpSptiwovt  iK/3aKx*^Sai,  Sypmp 

N  npip  KmMcxPlii*P  ri  wdtot  ipyditmSai'  nySi  yip  tlpmt  ri  wa^wop  SaifUpmp 

ipSplnntp  AAvi*’ 

“  Plato,  Phaedrus  244  c. :  At  mXov  Srret,  Stup  Otlf  ylypyroi. 

“  Plutarch,  On  superstition,  L  c.,  II,  p.  475 :  Si  StiviSai/upt  col  vA^rot  Apptparla 
rira  ctU  .  .  .  wXiiytil  Sto6  kcU  wpoefioXal  Salfiopot  XAyorrw.  SStp  oSSi  roXfhf 
Mi  Stmkitip  ri  rvfifirfiyKit  Mi  0*fa,wMip  M’  dmr4rrer#a(,  ni  Sifjj  Stcftaxtip  k»1 
dprtTtipttp  K»\m{6it*pot. 

“Plutarch,  On  superstition,  1. c,  II,  p.  473:  NoffAr  S’  i  S0*ot  igXoyittrmi  teal 

ip^fu^ff^Ktrmi  vXqa^rdt  oAroii  Kmi  oliWctt  aal  dra^Iat  Slairap  4  icdrevt 
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For  the  Romans,  too,  the  use  of  purification — ^the  explanation  of 
diseases  by  demons  or  gcxls — is  superstition.  It  is  Pliny  who  says: 
“  To  believe  that  there  are  a  number  of  gods  derived  from  the  virtues 
and  vices  of  man  .  .  .  indicates  still  greater  folly.  Human  nature, 
weak  and  frail  as  it  is,  mindful  of  its  own  infirmity,  has  made  these 
divisions,  so  that  every  one  might  have  recourse  to  that  which  he  sup¬ 
posed  himself  to  stand  more  particularly  in  need  of.  Hence  we  find 
different  names  employed  by  different  nations ;  the  inferior  deities  are 
arranged  in  classes,  and  diseases  and  plagues  are  deified,  in  conse¬ 
quence  of  our  anxious  wish  to  propitiate  them.  It  was  from  this 
cause  that  a  temple  was  dedicated  to  Fever,  at  the  public  expense, 
on  the  Palatine  Hill.”  The  Roman  poet  knows  that  ”  the  mysteries 
of  cruel  magicians  are  abominated  by  the  heavenly  gods.”  **  It  is 
admitted  that  ”  our  forefathers  believed  that  purifications  could 
remove  the  cause  of  every  evil,”  “  the  implication  being  that  later, 
in  the  Roman  Empire,  at  least  the  educated  classes  and  all  men  who 
worship  the  Olympians  reject  such  a  belief.  It  is  emphasized,  how¬ 
ever,  that  “  it  was  in  Greece  that  the  custom  originated.”  In  the 
same  way  Plutarch  claims  an  alien  origin  for  magic  which,  he  says, 
the  Greeks  took  over  “  from  the  barbarians,  learning  their  evil 
knowledge.”  **  Certainly,  the  demonic  conceptions  are  influential  in 
Rome  as  well  as  in  Greece,  but  they  are  consciously  suppressed.  Both 
nations  assert  the  foreign  character  of  those  beliefs,  as  usual  making 
another  people  responsible  for  them;  even  if  purifications  are  used, 

^AXXorrM  ^  fitrufioMit  iiptp  xml  riwwp.  Plutarch  in  this  passage  is  speaking 

of  the  atheist  because  he  intends  to  contrast  his  behavior  with  that  of  the  super¬ 
stitious.  But  he  presupposes  the  same  attitude  for  the  pious  man. 

“  The  Natural  History  of  Pliny,  II,  15,  Translated  by  J.  Bostock  and  H.  T. 
Riley,  I,  1893,  p.  21  (d  Cicero,  De  Natura  deorum.  III,  63  and  De  legibus,  II,  28)  : 
In  numeros  quidem  credere  atque  etiam  ex  vitiis  hominum  .  .  .  majorem  ad  so- 
cordiam  accedit  Fragilis  et  laboriosa  mortalitas  in  partes  ista  digessit  infirmitatis 
suae  memor,  ut  portionibus  coleret  quisque  quo  maxime  indigeret  Itaque  nomina 
alia  aliis  gentibus  et  numina  in  iisdem  innumerabilia  invenimus,  inferit  quoqne  in 
genera  discriptis,  morbisque  et  multis  etiam  pestibus,  dum  esse  placatas  trepido 
metu  cupimiu.  Ideoque  etiam  publice  Febris  fanum  in  Palatio  dicatum  est 

**  Lucan,  The  Civil  War  VI,  430-31 :  superis  detestanda  deis  saevorum  arcana 
magorum. 

**  Ovid,  Fasti  II,  35-37 :  Omne  nefas  omne  mali  purgamina  causam  credebant 
nostri  toUere  posse  senes. 

**Ovid,  Lc.,  38:  Graecia  principium  moris  fuit  Plutarch,  On  Superstition,  166: 
i  pififimfi'  'BXXarn  cacd. 
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they  do  not  belong  to  that  ritual  which  is  recognized  as  the  old  and 
genuine  religion.**  To  be  sure,  one  is  not  justified  in  holding  as  the 
most  characteristic  feature  of  their  behavior  feelings  which  are  held 
in  contempt  by  men  themselves.  What  is  thought  to  be  superstitious 
by  the  ancients,  cannot  be  interpreted  as  their  general  attitude  toward 
disease.** 

It  stands  to  reason  then  that  the  Greek  physicians  understood 
illness  as  caused  by  sim  and  air  and  winds  or  by  the  nature  of  man, 
and  that  the  average  people  accepted  this  explanation.  Physicians 
and  laymen,  however,  usually  considered  these  factors  as  the  expres¬ 
sion  of  divine  agencies ;  the  merely  natural  interpretation  was  as  rare 
and  restricted  as  the  superstitious  belief  in  demons ;  both  are  excep¬ 
tional  cases,  departures  from  the  rule.  It  is  not  by  chance  that 
Asclepius  is  the  god  of  doctors  and  of  patients.  He  represents  the 
rational  theology  in  the  Greek  sense,  in  sharp  opposition  to  every 
demonic  religion,  to  magical  rites  and  purifications,  as  the  inscription 
on  his  temple  in  Epidaurus  reveals ;  “  Pure  must  be  he  who  enters  the 
fragrant  temple ;  purity  means  to  think  nothing  but  holy  thought.”  *’ 


**Ct  J.  Bemays,  Theophrastos’  Schrift  fiber  Frommigkeit,  Berlin  1866,  p.  106. 
He  stresses  the  fact  that  sacrifices  for  the  sake  of  purifications,  the  latest  in  the 
development  of  Gredc  religion,  are  not  on  the  same  plane  as  the  other  sacrifices, 
even  in  the  time  of  Theophrastos,  who  classifies  the  Orphic  mysteries  also  among 
superstitious  rites  (in  his  characterization  of  the  superstitious).  Concerning  earlier 
centuries  and  their  dislike  of  purifications,  cf.  e.  g.,  Plato,  Republic,  364b,  in  r^^ard 
to  a  later  period  cL  the  Neo-Platonic  polemic  in  the  book  of  Porphyry,  described 
by  Bemays,  1.  c. 

**  The  contention  of  the  pious  man  that  it  is  (jod  who  sends  the  disease,  expressed 
already  in  the  Homeric  Epic  (Cf.  Odyssee,  V,  394-97 ;  IX,  409-11,  also  the  pestilence 
in  the  first  book  of  the  Iliad  is  sent  from  God)  must  have  been  common  to  every 
period.  But  even  in  the  epic  no  purifications  are  used,  those  which  are  mentioned 
concern  only  the  usual  preparation  for  prayers  and  sacrifices.  (Iliad,  I,  313,  con¬ 
trary  to  E.  Rohde,  Psyche*-^®,  II,  1921,  p.  76,  1,  who  himself  is  more  cautious  in  his 
judgment  p.  71.)  At  any  rate,  the  pious  belief  must  be  carefully  differentiated  from 
the  theory  that  disease  is  a  kind  of  pollution  which  has  to  be  purified.  These  are 
two  different  attitudes.  Already  Hesiod  says  (Erga  102-4)  :  rovvoi  di  d^piiwot«tp 
^  M  rvicri  airditarot  k«ic4  tfnfTotvi  nyf,  hrcl 

i(tlXMTo  iMfrlm  Z*it. 

”  Porphyry,  De  abstinentia  Animae,  II,  19 :  iypiw  xM  raoio  Bwltieot  hrht  ISpra,  / 
tufupMi.  iyrtU  V  Irri  6eta.  I  shall  not  discuss  whether  Asclepius  was 

originally  a  chthonic  Hero  or  not.  There  is  no  doubt  that  he  came  to  be  generally 
accepted  by  the  ancient  world  as  an  Olympiaa 
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II 

The  Treatment  of  Diseases 

The  myth  of  the  god  Asclepius  says  that  of  “  those  whosoever 
came  suffering  from  the  sores  of  nature,  or  with  their  limbs  woimded, 
either  by  grey  bronze  or  by  far-hurled  stone,  or  with  bodies  wasting 
away  with  summer’s  heat  or  winter’s  cold,  he  loosed  and  delivered 
divers  of  them  from  diverse  pains,  tending  some  of  them  with 
kindly  songs,  giving  to  others  a  soothing  potion,  or,  haply,  swathing 
their  limbs  with  simples,  or  restoring  others  by  the  knife.”  The 
god,  in  his  treatment  of  diseases  resorts  to  music,  to  drugs  applied 
either  internally  or  externally  and  to  the  use  of  the  knife.  The 
hiunan  physician  is  a  surgeon  and  a  pharmacologist,  he  invents  the 
regulation  of  diet,  in  rare  cases  he  has  recourse  to  music.  The 
therapy  of  Greek  as  well  as  of  Roman  physicians  is,  then,  throughout 
the  centuries  a  scientific  and  natural  one.  But  again  it  is  necessary 
to  determine  the  principles  underlying  the  scientific  and  natural 
method  of  healing. 

It  is  the  aim  of  surgery  and  dietetics  to  influence  the  disease 
by  the  action  and  understanding  of  the  physician.  So  far  no  other 
than  human  power  is  involved,  yet,  there  is  the  problem  to  what 
extent  the  body  can  be  helped  at  all  from  the  outside,  how  much  the 
healing-process  as  such  depends  not  on  what  is  done  by  the  physician 
but  on  what  is  achieved  by  the  bodily  forces  themselves.  In  other 
words,  what  value  can  be  attributed  to  the  medical  art?  The  various 
physicians  answer  this  question  in  different  ways,  depending  on  their 
different  metaphysical  standpoints.  Plato  remarks  that  all  those  who 
understand  nature  as  a  power  of  its  own  devoid  of  god,  at  the  same 
time  deprive  the  different  arts  of  their  efficacy.  Like  heaven  and  the 
stars  and  the  seasons,  they  say,  animals  and  plants  have  been  pro¬ 
duced  by  the  elements.  “  Not  through  reason  nor  through  any  god 

**  Pindar,  Pythian  Odes,  III,  47-53  (The  Odes  of  Pindar  with  an  English  trans¬ 
lation  by  Sir  John  Sandys,  Lod>  Class.  Library,  1927,  p.  189)  :  re4t  fUr  if,  if*oi 

ci4ro^^Twr  iXtimr  #  reXiy  mpmiUpot.  #  nfXt^Xy, 

It  wfi  wtpUiAnrot  Ufua  i)  X^ait  SXKof  dXXoIwr  dx^****  ffaycr,  rod*  fiif 

^taXocMt  hrmotitut  rods  U  irirorrmt,  #  yvloa  •nfi.wrmr  virro^tw 

rodt  U  re^'t  Irroacr  d^ded*.  The  translation  of  M«X«cut  draotSoii  differs 
from  the  usual  one,  for  the  explanation  thereof  d.  p.  235,  102. 
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or  art,  but  .  .  .  through  nature  and  chance.  Art,  however,  later 
arising  therefrom,  comes  into  being  later  and  is  itself  mortal  since 
it  is  bom  from  mortal  things.  Later  on  it  creates  some  playthings 
which  do  not  much  partake  of  truth.  .  .  .  Arts  which  create  some¬ 
thing  serious  also  are  those  which  join  their  power  with  nature — 
like  medicine,  agriculture,  and  gymnastics.”  **  Medicine  according 
to  such  an  atheistic  theory  vmdoubtedly  belongs  to  those  arts  which 
accomplish  something  real,  but  medical  art  considered  in  this  light, 
is  no  longer  a  factor  of  its  own.  The  result  of  its  action  derives 
from  a  source  outside  the  art;  the  artist  becomes  simply  the  help¬ 
mate  of  nature.  This  is  the  theory  expressed  also  by  one  of  the 
Epidemiae:  “Nature  is  the  physician  of  diseases.””  Thus,  the 
power  of  nature  is  raised  to  its  highest  level,  but  in  that  case  the 
physician  must  abdicate.  If  nature  heals  diseases  then  the  physician 
ceases  to  do  so.  Such  a  theory  is  destructive  of  medical  art. 

No  one  will  deny  that  “  if  nature  be  in  opposition,  everything  is 
vain.”  For  “  if  a  man  demand  from  an  art  a  power  over  what 
does  not  belong  to  the  art,  or  for  nature  a  power  over  what  does  not 
belong  to  nature,  his  ignorance  is  more  alike  to  madness  than  to  lack 
of  knowledge.”  These  exaggerations  aside,  however,  the  reality 
of  the  art  as  a  force  which  need  not  be  derived  from  another  force 
cannot  be  doubted.  Neither  chance  nor  spontaneous  healing  can  con¬ 
tradict  the  proper  value  of  medicine.  Moreover,  “  if  the  medical  art 
and  medical  men  brought  about  a  cure  only  by  means  of  medicines, 
purgative  or  astringent,  my  argument  would  be  weak.  As  it  is,  the 
I^ysicians  of  greatest  repute  obviously  cure  by  regimen  and  by  other 

**  Plato,  Laws,  X,  889c-d :  oMi  iiA  nvm  Mr  o69i  M  dXXA  .  .  .  k*1 

rdxf.  r^x*^'  ^  6«T*por  it  rovrmr  icrifar  yntfUniP,  fnrHir  it  Bniriw 

wtuhit  rirmt,  oi  a^6ipa  ^i«r«xodtfM  ...  at  94  n  koI  crovBtUor 

ytrriivi  rmr  rcxrMi',  clrcu  radrat  Ardaot  rg  4Koirm0ar  Hfr  airmr  dirofur, 

olav  xml 

^'Hippocrates,  ed  Littre,  V,  p.  314,  rodaw  lirrpol.  The  author  expressly 

says  that  to  him  nature  is  devoid  of  thinking  and  accomplishes  everything  without 
having  learned.it  This  corresponds  to  the  Platonic  characterization  of  natural  and 
irreligious  philosophy  and  shows  that  the  statement  of  the  Hippocratic  book  can 
be  linked  with  this  theory.  (Gwitrary  to  Deichgraber’s  reading  S  B  Berl.  1933, 
3,  Si) 

”  Jones,  1,  c,  II,  p.  263:  ydg  dvnrpirvveiivgt  iccrtd  vdrra.  Although  these 

words  are  used  in  regard  to  education,  they  are  certainly  valid  in  a  wider  sense  toa 

"Jones.  1. c,  II,  p.  203:  7^#  rw  4  ^  4  mI)  vdxvg,  ^  it  9  n4i 

dfM«v«t«  94pm0M,  dypoti  iyrotar  i^Mi[ovcat>  ttarlt  /MiXXoi>  4  d^odlg. 
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substances,  which  nobody — not  only  a  physician  but  also  an  unlearned 
layman,  if  he  heard  of  them — would  say  do  not  belong  to  the  art 
Seeing  then  that  there  is  nothing  that  cannot  be  put  to  use  by  good 
physicians  and  by  the  art  of  medicine  itself,  but  in  most  things  that 
grow  or  are  made  are  present  the  essential  substances  of  cures  and 
of  drugs,  no  patient  who  recovers  without  a  physician  can  logically 
attribute  the  recovery  to  spontaneity.  Indeed,  under  a  close  examina¬ 
tion  spontaneity  disappears ;  for  everything  that  occurs  will  be  found 
to  do  so  through  something,  and  this  ‘  through  something  ’  shows 
that  spontaneity  is  a  mere  name,  and  has  no  reality.  Medicine,  how¬ 
ever,  because  it  acts'  ‘  through  something,’  and  because  its  results 
may  be  forecasted,  has  reality,  as  is  manifest  now  and  will  be  mani¬ 
fest  for  ever.”  In  this  way  the  self-sufficiency  of  medical  art  is 
demonstrated  on  a  rational  basis  contrary  to  the  naturalists  and 
disbelievers. 

It  is  the  usual  attitude  for  the  physician  which  is  formulated  in 
the  first  book  of  the  Epidemiae :  “  The  art  has  three  factors,  the 
disease,  the  patient,  the  physician.  The  physician  is  the  servant  of 
the  art.  The  patient  must  cooperate  with  the  physician  in  combating 
the  disease.”  Art  and  nature  are  thus  properly  evaluated.  In  the 
fight  against  illness,  the  knowledge  of  the  physician  is  one  factor, 
nature  the  other.  Yet  such  a  conception  obviously  presupposes  a 
belief  which  gives  God  his  share  in  the  processes  of  the  world.  It  is 
again  the  religious  rationalist  who,  contrary  to  the  atheistic  thinker, 
has  real  confidence  in  his  art.  He  notes  equally  and  fairly  the  success 
and  failure  of  nature.  For  nature,  to  him,  has  two  different  aspects : 

”  Jones,  1.  C,  II,  pp.  199-201 :  **■»■*  toIpvp  *1  tiiw  rmp  t*  Ka$aipirrmr 

Kml  rwr  if  r§  rt  lifr^K§  Kml  roim>  Itfr^tivi  ftcipcw  iylMnt,  iatmift  fr 

A*  A  AfiAt  XAyvf.  rir  it  ^miporrtu  rUr  ol  lUXierm  iwmptifUPXH  ccU 

Uifttpot  Kmi  7«  ttitair,  A  oAk  ip  ns  ^tUsf,  Art  IsfTpis.  dXX*  aiii  Itsinsi 

iptwt^riffittp  dKoC^mt,  fiif  ot  rift  Wmu.  Stow  cip  oMp  oAr’  tp  rott  dytiisUt 

rmp  IsfTpip  oAr*  ip  rf  IsfrpsK^  oArp  dxpsiip  Amv,  AXX*  ip  roi#(  rXclrrot#!  rip  rt 
^vtfiipttp  KtU  rip  smtufUptsp  tpt^ri  rd  Hitti  rip  itpuwttip  Koi  rip  AM*‘^****'»  Imr 
Art  oiitpl  rip  Sptv  Isfrpti  iyim{otUptip  rA  airiftmrtp  odtip  ^sUptrmt  AAr  AXrYx^M*<^> 
yd^  rd  yipifttptp  itd  rt  tipi^Kotr'  ip  yipi/npop,  Kml  ip  ry  AtA  rt  rA  mdrifimrtp 
oA  ^tUrrrtu  aAmlsfp  abitfdifp  dXX’  If  ipofia.  if  ti  IrfrpiKif  ctU  ip  roimi  Atd  rt 
ip  roimt  wpopoov/tipotmi  ^mlptnU  rt  Kml  d*^ptirmi  mltl  eAmlifp  txommm. 

**  Jones,  1.  c.,  I,  p.  165 :  d  ^  ^  A  Ptmiup  Kml  A  Isfrpis. 

A  Isfrpdt  irwifpirrit  rift  rixPSfS’  dsrtpmprioimtmt  ry  porndl**^*  ptmimprm  furd  rev  tsfrpti. 
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it  not  only  heals,  it  also  destroys.  The  physician,  in  some  cases,  can 
rely  on  it,  in  others  he  must  fight  against  it.^* 

All  these  ideas,  I  think,  are  summed  up  in  the  statement  “  that 
there  could  surely  be  nothing  more  useful  or  more  necessary  to  know 
than  these  things  (sc.  which  the  physician  knows)  and  how  the  first 
iiaooverers,  pursuing  their  inquiries  excellently  and  with  suitable 
application  of  reason  to  the  nature  of  man,  made  their  discoveries, 
and  thought  their  art  worthy  to  be  ascribed  to  a  god,  as  in  fact  is  the 
usual  belief.^*  For  medicine  is  so  great  a  power  and  is  so  mighty  in 
itself  that  a  god  must  have  given  it  to  mankind.  The  rational  element 
contained  in  medical  art  is  divine.  Yet  very  seldom  does  this  con¬ 
viction  lead  to  an  exaggeration  of  the  power  of  the  art.  In  contrast 
to  the  conception  that  nature  alone,  not  the  physician,  heals  the  dis¬ 
ease,  it  is  stated  in  one  book :  “  By  stitching  and  cutting,  that  which 
is  rotten  in  men  is  healed  by  physicians.  This  too  is  part  of  the 
physician’s  art:  to  do  away  with  that  which  causes  pain,  and  by 
taking  away  the  cause  of  his  suffering  to  make  him  sound.  Nature 
of  herself  knows  how  to  do  these  things.  When  a  man  is  sitting  it  is 
a  labour  to  rise ;  when  he  is  moving  it  is  a  labour  to  come  to  rest. 
In  other  respects  too  nature  has  the  same  qualities  as  has  medical 
art.”  ”  The  religious  physician  is  usually  aware  of  the  limits  of 
his  art  as  his  definition  of  medicine  reveals :  ‘  In  general  terms, 
it  is  to  do  away  with  the  sufferings  of  the  sick,  to  lessen  the  violence 
of  their  diseases,  and  to  refuse  to  treat  those  who  are  over- 

”M.  Neuburger,  Die  Heilkraft  d  Natur,  1926,  pp.  9-10,  stresses  the  fact  that 
ia  the  Hippocratic  books  the  healing  power  of  nature  is  not  exaggerated  in  a 
phantastic  measure.  He  is  also  of  the  opinion  that  thereby  the  negativism  and 
quietism  is  avoided  which  very  easily  results  from  too  strong  a  belief  in  nature. 

Jones,  1.  c,  I,  37 :  Ar  oit>  irt^  re^rwr  oUi  dimyttuirtpa  ttri 

Mnu  Hv***,  At  di  K«Xwt  xml  sr^enicom  fifniru'rct  rifx  rti 

ddxit  tifor  adrd  el  wpiroi  cv^rra  KmX  ifdityfxr  d^lyp  Wxvqv  Sey  wfoattiinu, 
dxwtp  m1  PfUitTtU. 

"  Jones,  1.  c.,  IV,  pp.  253-55  (slightly  altered)  :  KtrrtiiMPoi  rt  xal  rtiurifupoi  rd 
imd  rwp  lyrfmp  Ayulforrw.  «U  rSit  rd  Xvwdop  dwmXkd^ptip,  xml  o6 

■»»•«  dftnfioPTO,  iiytix  voteiv.  d  airoiiAni  rmira  hrUr^Tat.  xxUntxpot  w»pti 

dfmxryitat,  xtpxdiupvt  verct  dpxrmicmrt**,  xml  dXXa  rd  adrd  fx<(  ^^kt  lrirpix%. 
It  is  in  accordance  with  the  interpretation  given  in  regard  to  the  attitude  of  the 
physician  that  the  book  on  Ancient  Medicine  states  that  the  nature  of  man  consisting 
of  the  mixture  of  the  humors  am  and  should  be  voluntarily  altered  by  the  physician. 
The  same  is  valid  for  the  book  on  the  Nature  of  Man  (Jones,  1.  c,  IV,  p.  10)  and 
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mastered  by  their  diseases,  realizing  that  in  such  cases  medicine  is 
powerless.”  ” 

In  later  centuries  the  recognition  of  nature  as  a  teleological  power 
must  have  confirmed  the  advisability  of  the  withdrawal  of  the 
physicians.  Themison,  who  does  not  believe  in  teleology,  is  the  first 
to  proceed  farther  than  the  physicians  before  him  and  to  write 
methodically  about  the  treatment  of  chronic  diseases.  Erasistratos, 
admitting  that  nature  does  many  things  in  vain,  and  Asclepiades, 
stating  that  nature  cannot  heal  at  all,  are  the  only  physicians  whose 
treatment  of  some  of  the  chronic  diseases  is  especially  mentioned.” 
This  development  is  reflected  by  the  change  in  the  attitude  of  the 
doctor.  For  in  the  Hippocratic  book  it  is  said :  “  I  should  most  com¬ 
mend  a  physician  who  in  acute  diseases,  which  kill  the  great  majority 
of  patients,  shows  some  superiority.”  •*  In  the  books  of  the  Metho¬ 
dists  it  is  the  chronic  diseases  ”  which  bring  those  who  have  experi¬ 
ence  in  medicine  great  and  eternal  fame.”  ”  In  this  case  the  merely 
natural  and  mechanistic  vmderstanding  of  nature  brought  about  a 
progress  in  medicine ;  but  this  is  an  exception ;  in  general,  like  in  the 
explanation  of  phenomena,  the  Dogmatists  are  more  progressive 
than  the  Methodists. 


I  think,  for  more  of  the  Hippocratic  writings.  But  it  is  impossible  again  to  deal 
with  all  of  them  in  this  connection. 

^  Jones,  L  C,  II,  p.  193 :  ri  Ni  riftwop  AwvWicvM  rwr  poptirrup  raAt  Kcutdrew 
mU  tAp  popyiiiArup  riu  v^ol^^nrrcu  AftfiMpaip,  «U  rA  itii  iyxmppip  rtipi  ppppurtipippu 
iwA  rmp  POPiuAirmp,  Mirms  trt  rmirm  at  Miwroi  hfrpuc^.  As  regards  the  restraint  of 
Hippocratic  physicians  and  the  modem  discussion  of  this  problem  cf.  Jones,  Lc, 
I,  p.  XVI  sq. 

"  Caelius  Aurelianus,  De  morbis  acutis  et  chronicis,  ed.  I.  C.  Amman,  1709,  pp. 
267-66:  scribentium  igitur  medicinam  nullus  ante  Themisonem  tardarum  passionum 
curationes  principaliter  ordinavit  .  .  .  Alii  disperse  atcpie  de  aliis  passionibns 
scribentes  . . .  ut  Erasistratus  et  Asclepiades.  Themison  autem  tardarum  passionum 
tres  libros  scripsit  As  regards  the  attitude  of  Erasistratiu  and  Asclepiades  toward 
nature  d  Neuburger,  1.  c.,  p.  11  sq.,  who  is  not  aware  of  the  connection  between 
these  divergent  theories  and  the  discovery  of  the  treatment  of  chronic  diseases. 

**  Jones,  L  C,  II,  p.  67 :  MdXtrm  V  kp  iwmip4p*ifu  lifrpip,  Srrtt  ip  roiptp 
popil$tmPt,  A  roAt  vXWerMrt  tAp  AptfAwwp  crWrct  ip  rWrettfi  ktoAifttP  n  rAp  AXXwr 
tfi|  M  tA  piKriPP.  CL  also  Ute  beginning  of  the  Prognostic  of  Hippocrates. 

“  Caelius  Aurelianus,  L  c,  peritis  medicinae  claram  etemamque  gloriam  quaerunt 
CL  Aretaeus,  ed.  C  Hude,  CMG,  II,  1923,  pp.  36,  4  sq. ;  p.  144,  3  sq. 

> 
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These  considerations  are  of  course  important  not  only  for  surgery 
and  dietetics,  but  also  for  pharmacology.  In  the  treatment  by  drugs, 
too,  the  question  arises  how  far  the  physician  is  able  to  help  or  must 
rely  on  the  nature  of  the  patient.  On  the  other  hand,  there  is  a  spe- 
diic  problem  of  pharmacology  in  connection  with  the  efficacy  of 
plants.  Certainly  herbs  are  prescribed  as  a  means  of  natural  therapy. 
If  one  remembers  the  ambiguity  of  the  term  “  nature  ”  in  ancient 
medicine,  one  immediately  realizes  that  in  the  administration  of 
remedies  also  various  attitudes  must  be  differentiated  from  one 
another.  All  those  men  to  whom  nature  is  devoid  of  God  also  see  in 
plants  nothing  but  natural  powers.  But  it  is  not  only  the  super¬ 
stitious  layman,  Pliny,  who  recognizes  the  grandeur  and  power  of 
God,  especially  in  the  vegetable  kingdom.**  The  great  anatomist  and 
{^ysiologist  Herophilus  is  said  to  have  called  the  plants  “  the  hands 
of  the  gods.”  ••  This  statement  is  not  mere  rhetoric.  If  nature  is 
divine,  the  plants  are  divine  too.  Almost  all  physicians  seem  to  agree 
with  this.  Some  compose  special  remedies  which  are  called  sacred.** 
But  Galen  states  in  a  more  comprehensive  sense :  ”  One  is  right  in 
saying  that  the  plants  act  like  the  hands  of  the  gods,  since  it  is  effi¬ 
cacious  for  the  man  who  uses  them  to  be  trained  in  logical  method 
and  to  have  by  nature  a  good  understanding  besides.”  **  This  inter¬ 
pretation  which  accepts  the  divinity  of  the  plants  because  of  the 
divinity  of  the  intellect  in  the  human  being  who  applies  them,  is  just 
as  diaracteristic  for  the  Greek  attitude  as  the  more  verbal  explanation 
of  Herophilus’  statement. 

Undoubtedly  rationalistic  supematuralism  revives  the  old  con¬ 
ception  according  to  which  the  power  of  plants  contains  something 

'*  Pliny,  Naturalis  Historia,  XIX,  finis. 

**  Scribonius  Largus,  Compositiones,  ed.  G.  Helmreich,  1887,  p.  1,  1-3:  Herophilus 
iertur  dixisse  medicamenta  divinas  nunus  esse.  Cf.  Galen,  Opera  ed.  Kuhn,  XII, 
p.  966;  Plutarch,  Quaest.  Symp.  IV,  1,  3,  663c.,  the  same  is  told  about  Erasistratos. 
Ci  also  Nicander,  Theriaca,  v.  7. 

**  In  Galen's  works  those  named  as  inventors  of  divine  remedies  are :  Antipatros, 
XIII,  p.  136;  Andromachos,  XIII,  p.  126;  Archigenes  in  Aetius,  III,  114  (CMG, 
VIII,  1,  1935,  p.  305,  11  sq.)  ;  in  regard  to  Rufus  cf.  J.  Ilberg,  Rufus  v.  Ephesus, 
Abh.  d.  Sachs.  Akademie,  XLI,  1930,  p.  20. 

"Galen,  Opera,  ed.  Kuhn,  XII,  p.  966:  <4r  t«  viXii-  oUi>  w€p  Mp  «!•«* 

r4  rovro  yit^  fuyiXa  rip  airoit  Ixorra 

y*ypiipmpiUp«p  ip  XoytKf  intrii  rov  koI  ovptrip  drat 
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miraculous.  But  this  does  not  mean  the  introduction  of  any  magical 
belief.  On  the  contrary,  it  hinders  the  acceptance  of  those  ideas." 
Galen  expressly  states  that  the  Herophilean  Andreas  recorded  magical 
rites  to  be  used  in  connection  with  plants  and  that  he  was  the  first  to 
discuss  sorcery  and  such  nonsense  in  medical  books.  Hippocrates, 
Euryphon,  Dieuches,  Diodes,  Pleistonicus,  Praxagoras,  Herophilus, 
did  not  care  for  magical  remedies.  All  the  great  pharmacologists, 
Crateuas,  Heradides  of  Tarent,  Dioscurides,  rejected  those  things. 
Andreas  and  Pamphylus  and  the  men  who  followed  them  constituted 
a  small  minority;  they  were  scholars  rather  than  physicians;  they 
were  antiquaries.*^  These  men,  then,  were  an  exception,  they  were 
isolated  as  were  those  who  believed  in  the  demonic  character  of 
diseases.  And  it  is  not  venturous  to  assume  that  the  same  reasons  by 
which  the  explanation  of  illness  through  demons  was  refused,  were 
responsible  also  for  the  attitude  of  the  physicians  in  pharmacology. 

But  all  the  pharmacologists,  nay  almost  all  the  physidans,  believed 
in  sympathetic  remedies.  They  are  to  be  fotmd  in  Dioscurides  as  well 
as  in  Galen,  in  the  books  of  Stoic  physidans  and  even  of  Methodists. 
Is  this  not  the  reception  of  magic  into  medidne,  and  the  first  sign  of 
decay?  For,  the  Hippocratic  books  are  free  of  those  remedies,  and 
it  is  only  from  the  Hellenistic  time  on  that  they  begin  to  be  used. 
However,,  the  sympathetic  effect,  to  the  ancients  is  a  natural  phe¬ 
nomenon  and  proved  by  experiments,  not  by  any  magical  theory. 
Even  the  Stoics  imderstand  it  in  this  way  and  collect  facts  as  proof 

**  The  mysterious  effect  of  plants,  still  intimated  at  least  in  the  Homeric  Epk, 
was  soon  forgotten.  The  term  since  ffie  7ffi  century  B.  C,  had  no  longer 

any  magical  meaning  (cf.  W.  Artelt,  Studien  z.  Gesch.  d.  Begriffe  Heilmittel  a 
Gift,  Stud.  a.  Gesch.  d.  Medizin,  herg.  v.  Karl  Sudhoff,  23,  1937,  pp.  46  sq.).  When 
in  the  beginning  of  the  Hellenistic  era  more  plants,  especially  those  of  the  Orient, 
became  known  to  the  Gredc  physician,  a  new  and  strong  influx  of  magic  todc  place. 
For  in  ffie  Orient  magical  rites  were  combined  with  the  plucking  of  plants  as  well 
as  wiffi  their  preparation  and  use;  and  Egypt  is,  already  in  the  Homeric  poem, 
famous  for  its  remedies  (Artelt,  1.  c,  p.  44). 

**(^en.  Opera  ed.  Kuhn,  XI,  p.  795.  Concerning  Andreas  cf.  F.  Susemihl, 
Gesdu  d.  Griech.  Literatur  in  der  Alexandrinerzeit,  I,  1891,  p.  817,  231 ;  II, 
1892,  p.  421,  32.  It  is  because  of  die  rejection  of  those  things  by  the  medical 
profession  that  they  are  to  be  found  only  in  the  magical  papyri  whidi  contain  not 
the  knowledge  of  physicians  but  prescriptions  of  folklore.  What  Galen  relates  about 
Andreas  corresponds  with  Papyri  Graecae  Magicae,  ed.  K.  Preisendanz,  I,  1928, 
p.  168-69 ;  cf.  also  Rohde,  Psyche,  I  c.,  II,  p.  87,  3. 
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of  its  reality,  they  do  not  rely  on  mere  reasoning  alone.**  Uncon¬ 
vincing  as  the  material  seems  to  the  modem  it  did  convince  even  the 
Sceptics  in  antiquity.  The  only  thing  in  the  Stoic  discussion  that  the 
Academic  philosopher  finds  to  agree  with  is  the  demonstration  of 
sympathetic  relations  in  the  universe.  For  these  are  certain,  although 
they  must  be  explained,  as  the  Sceptic  believes,  not  by  a  divine  spirit 
but  by  the  spontaneity  of  nature.**  Thus,  from  a  teleological  aspect 
as  well  as  from  a  mechanical  one  sympathy  is  a  reality. 

That  really  experience  is  the  basis  of  the  judgment  concerning  the 
sympathetic  or  antipathetic  effect,  is  shown  by  the  opinion  about 
amulets.  Soranus,  for  instance,  rejects  the  wearing  of  amulets 
because  his  experience  does  not  confirm  the  good  results  which  others 
claim  to  have  observed.  He  once  admits  amulets  because  of  their 
psychological  influence.**  In  the  same  way  Galen  accepts  that  alone 
what  according  to  his  experience  has  proved  to  be  helpful  and  leaves 
all  the  other  things  to  those  who  are  able  to  prove  them  by  their 
experience.*^  Thus,  physicians  try  very  carefully  to  exclude  every 
allusion  to  magic,  they  go  no  farther  than  their  own  experience 
leads.  Nay,  they  are  aware  that  the  use  of  amulets  is  a  very  ambigu¬ 
ous  means  and  almost  beyond  the  realm  of  medicine.  It  is  character¬ 
istic  that  even  a  physician  of  the  6th  century  A.  D.  prescribes  amu¬ 
lets  only  in  those  cases  in  which  “  no  remedy  of  the  art  still  has 
power.”  **  But  since  the  aim  of  medicine  is  to  make  healthy  and  to 

**  Cf.  E.  Zeller,  Die  Philosophie  d.  Griech.,  Ill,  1*,  1880,  p.  169,  2 :  Unter  der 
Sympathie  verstehen  die  Stoiker  nicht  den  magischen  Zusanunenhauig,  welchen  der 
neuere  Sprachgebrauch  mit  diesem  Wort  bezekhnet,  sondem  das  naturgemuse 
Zusanunentreflen  gewister  Vorgange  in  den  verschiedenen  Teilen  der  Welt”  Cf. 
also  p.  237,  113. 

**  Cicero,  De  natura  deonim,  III,  11,  28:  “Itaque  ilia  mihi  placebat  oratio  de 
convenientia  consensuque  naturae,  quam  quasi  cognatione  continuata  conspirare 
dkebas,  illud  non  probabam  quod  negabas  id  accidere  potuisse  nisi  ea  uno  divino 
spiritu  contineretur.  Ilia  vero  cohaeret  et  permanet  naturae  viribus  non  deorum, 
estque  in  ea  iste  quasi  consensus,  quern  ffvfiwitttai’  Graeci  vocant;  sed  ea  quo  sua 
sponte  maior  est  eo  minus  divina  ratione  fieri  existimanda  est” 

••Soranus,  CMG,  IV,  1927,  p.  47,  17;  121,  26. 

•*  Galen,  Opera,  ed.  Kuhn,  XII,  p.  573. 

••Alexander  v.  Tralles,  ed.  Puschmann,  II,  p.  319:  «1  W  .  .  .  rir  iwi  rrit 

^X*V*  rots  ircpt4xroit  oMlr  dreirov 

rir  Kd^rerra. 
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overcome  diseases,  “  it  is  wonderful  to  win  in  this  struggle,  and  for 
that  purpose  to  use  everything  which  can  possibly  help,”  **  everything 
which  is  within  human  experience. 

Yet,  certain  as  it  is  that  experience  proves  the  sympathetic  effect, 
this  experience  can  be  had  only  on  the  presupposition  of  a  specific 
theory.  One  must  at  least  believe  that  it  is  possible  to  connect  two 
phenomena  which  happen  at  the  same  time.  Otherwise  the  coinci¬ 
dence  of  facts  will  be  tmderstood  as  fortuitous  and  not  as  purposeful 
It  is  for  this  reason  that  the  Empiric  physicians  do  not  recognize 
sympathy,  that  only  the  experience  of  the  Dogmatists  and  of  a  few 
Sceptics  who  do  not  cling  too  strictly  to  their  views  recognizes  the 
reality  of  these  effects.  The  belief  in  a  teleological' power  of  nature 
is  presupposed  by  the  belief  in  sympathy. 

It  is  in  accordance  therewith  that  sympathetic  influences  are  first 
mentioned  in  the  writings  of  Theophrastus  on  natural  philosophy.** 
Theophrastus,  although  a  Dogmatist  and  an  Aristotelian,  emphasizes 
the  value  of  experience.  He  states  that  especially  natural  science,  the 
objects  of  which  are  the  bodies  of  the  physical  world,  must  start  from 
experience;  according  to  him  it  is  perception  which  provides  the 
material  for  human  thought.**  Thus,  Theophrastus  becomes  inter¬ 
ested  also  in  things  which  are  called  fairy-tales  by  earlier  thinkers. 
But  he  is  the  first  who  is  unbiased  enough  not  to  think  impos¬ 
sible  from  the  outset  what  other  people  declared  to  be  nonsense 
without  any  further  inquiry.  The  discovery  and  utilization  of 

••  Ibid,  II,  p.  474-75 :  KoXir  yip  rtKov  ccU  wicri  Concerning  the 

material  preserved  cf.  L.  Deubner,  Gredc  durms  and  amulets,  in  Encyclopaedia  of 
Religion  and  Ethics,  ed  by  J.  Hastings,  III,  1910,  pp.  433-439. 

**  Theophrast,  Opera,  ed  F.  Wimmer,  III,  1862,  p.  92  (On  Odor  63),  p.  218 
(Fr.  172,  3)  ;  p.  133,  sympathetic  effects  in  the  human  body  are  described  com¬ 
parable  to  those  already  known  by  the  Hippocratic  writers  (cf.  Jones,  1.  c.,  I,  p.  351, 
On  Nutriment,  XXIII).  In  the  ps-Aristotelian  Problemata  (Aristotle  886a  24 sq.) 
probably  written  in  die  time  of  Theophrastus,  examples  of  sympathy  are  described 
too.  E.  Stemplinger,  1.  c,  p.  7,  names  die  Pythagoreans,  Empedocles,  and  Plato  as 
forerunners  of  Theophrastus.  The  conception  of  sympathy  goes  back  certainly  to 
the  period  before  the  4th  century  B.  C.  But  it  is  Theophrastus  who  gives  sympathy 
its  place  in  natural  science.  Since  he  acknowledges  its  effect  apparendy  on  account 
of  philosophical  argumentations  it  is  not  the  Stoics  who  have  the  first  system  of 
sympathy  (contrary  to  Stemplinger,  Lc.). 

••  Cf.  Zeller,  1.  c.,  II,  2,  18^,  pp.  813-14  and  Oberweg-Prachter,  Die  Philosoirfiie 
d  Alterums*',  19Z6,  p.  403,  where  the  relation  between  Theoidirastus  and  Strato  is 
stressed 
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sympathetic  effects  is  a  scientific  advance  not  made  until  the  4th 
century  B.  C.**  This  fact  explains  why  sympathetic  remedies  are  still 
unknown  to  the  Hippocratic  physicians.  Moreover,  it  shows  that 
from  the  point  of  view  of  ancient  medicine  the  use  of  such  things 
cannot  be  determined  as  deviation  from  the  true  method.  It  is  on  a 
scientific  principle  quite  different  from  that  of  magic  that  the  use  of 
sympathetic  remedies  is  based  in  antiquity. 

Later,  with  the  rise  of  the  Neo-Platonic  philosophy  and  of  the 
Christian  religion,  a  change  took  place.  The  Neo-Platonists  explained 
sympathy  not  by  physical  but  by  psychic  causes.**  What  had  been 
physical,  thereby  became  spiritual.  The  Christian  belief,  on  the  other 
hand,  separated  God  from  nature ;  nature  was  no  longer  an  animate 
being.  Thus,  effects  which  were  in  earlier  times  natural  and  empiri¬ 
cal,  later  became  mysterious.  And  since  they  were  supposed  to  be 
mysterious  they  were  looked  upon  with  suspicion  or  were  forgotten 
by  the  physicians.  Theodorus  Priscianus  says  in  the  beginning  of 
his  book  on  physical  remedies :  “  Nature  is  everywhere  performing 
a  great  mystery,”  but  “  you  will  forgive  me  my  work,  oh  my  fore¬ 
fathers.  The  crude  generation  of  our  times  is  ignorant  of  the  pro¬ 
cedure  of  your  investigations.”  **  And  it  is  Alexander  of  Tralles,  a 

**Ci  Theophrastus,  Inquiry  into  Plants,  IX,  18,  4,  10;  and  in  contrast  to  his 
statement  Aristotle,  History  of  Animals,  60Sa,  4-6,  rJk  V  iritui0m6itapm  w4w\aertu 
itiXXtp  M  yvwiKmp  xmi  rmr  r4t  I  cannot  deal  with  the  problem  whether 

the  9th  book  of  the  Inquiry  into  Plants  is  genuine  or  not  H.  Bretzl,  Botanische 
Forschungen  des  Alexanderzuges,  1903,  p.  366,  denies  the  authenticity  of  the  last  part 
“dessen  nicht  theophrasteischen  Geist  jeder  (Botaniker)  beim  ersten  Durchlesen 
fnhlt”  Rehni  und  Vogel,  Exakte  Wissenschaften,  1.  c,  5,  57,  agree  with  him.  But 
G.  Senn,  Das  pharmazeutisch-botanische  Buch  in  Theophrast’s  Pflanzenktmde  (Ver- 
handlungen  d.  Schweizer  Naturforschenden  Gesellschaft,  Zermatt  1923,  II.  Teil, 
pp.  201-02),  opposes  this  opinion  just  as  a  botanist  The  material,  at  least  is, 
according  to  him,  genuine  and  the  assumption  of  a  “  Pseudotheophrast  ”  unnecessary. 
Manifold  wordings  of  the  book  are  now  also  proved  by  O.  Regenbogen,  Hermes 
69,  1934,  pp.  75  sq. ;  190  sq.,  as  far  as  the  first  bodes  are  concerned.  Nothing  indi¬ 
cates  that  the  material  even  if  it  is  not  collected  by  Theophrastus  himself,  does  not 
go  back  at  least  to  his  school.  So  much  is  certain,  that  the  interest  in  sympathetic 
remedies  is  rather  an  indication  in  favor  of  Theophrastus  than  against  him.  The 
rejection  of  incantations  and  of  superstition  (IX,  19,  3)  in  general  is  also  in 
accordance  with  the  attitude  of  Theophrastus.  At  any  rate,  it  is  not  justifiable  to 
omit  the  passages  concerning  sympathetic  remedies,  as  is  done  in  the  edition  of 
A  Horst  in  the  Loeb  Classical  Library,  1916,  p.  310. 

”E.  Zeller,  Lc.,  Ill,  2*,  1881,  p.  558. 

**  Theodorus  Priscianus,  Euporiston,  ed.  Valentin  Rose,  1894,  p.  250,  14 :  est  enwn 
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late  physician  of  the  decadent  age,  who  states :  “  I  should  like  to 
use  all  kinds  of  remedies,  but  because  of  the  stupidity  of  the  many 
of  to-day  who  blame  those  who  do  it,  1  shrink  from  applying 
them.”  **  The  physician  employing  sympathetic  remedies  is  now 
considered  to  be  a  sorcerer.  In  earlier  centuries  he  was  a  scientist.^** 

In  surgery,  dietetics  and  pharmacology  then  Greek  medicine  is 
rational  and  hostile  to  magic.  The  same  is  true  in  regard  to  the  use 
of  music  as  a  remedy  for  pains.  The  Sicilian  physicians,  like  others, 
resorted  to  music  as  Caelius  Aurelianus  t elates:  “Others  have 
approved  of  the  use  of  songs  as  the  brother  of  Philistion  also 
remarks  in  the  XXII  book  on  remedies  writing  that  a  certain  piper 
had  played  his  melodies  over  parts  of  the  body  which,  quivering  and 
throbbing,  were  relaxed  after  the  pain  had  been  destroyed.” How 
this  is  to  be  understood  becomes  evident  from  the  discussions  of 
philosophers  who  were  interested  in  the  effect  of  music  and  from  the 
judgment  of  Soranus  about  it.  Gellius  relates :  “  I  ran  across  the 
statement  very  recently  in  the  book  of  Theophrastus  On  Inspiration 
that  many  men  have  believed  and  put  their  belief  on  record,  that 
when  gouty  pains  in  the  hips  are  most  severe  they  are  relieved  if  a 
flute-player  plays  soothing  measures.  That  snake-bites  are  cured  by 
the  music  of  the  flute,  when  played  skillfully  and  melodiously,  is  also 

in  Omni  mtindo  natura  quae  operetur  grande  secretmn;  250,  17-20:  dabitis  mihi 
veniam  opens,  patres  priores.  dispotationum  enim  vestrarum  rationes  .  .  .  aetai 
mundi  rudis  ignoravit.  Cf.  Pliny,  N.  H.  XIX,  186 :  opus  occultum,  the  hidden  work. 

••  Alexander  v.  Tralles,  ed.  Puschmann,  1, 1878,  p.  573 :  W  wi^t 

fca  8i  ro^  veXXo^  re^  ir  ny  piw  Srrst  rott  x/**^*^**** 

roit  t^vyop  ovmxm  ratt  ipir  tvMLfUwtta.  .  .  . 

^**  It  is  significant  for  the  derivation  of  the  sympathetic  remedies  from  experience 
concerning  natural  facts  that  they  are  usually  called  ^wiKk  or  My 

attention  was  first  drawn  to  this  fact  by  a  lecture  of  O.  Temkin  on  Magic  and 
Experience  in  whkdi  he  emphasized  the  significance  of  these  expressions  (d  also 
M.  Neuburger,  Gesch.  d.  Medizin  II,  p.  26).  It  is  again  in  the  magical  pap3rri  that 
die  mysterious  character  of  those  things  occurs  first,  the  derivation  of  the  healing 
power  from  nature  being  stressed.  Here  too,  for  the  first  time  nature  is  revered  as 
a  deity  who  is  not  identical  with  the  god  governing  the  world  but  a  demmi  who 
performs  miraculous  effects.  Cf.  K.  Preisendanz,  Philologus,  67,  1908,  p.  474. 

Caelius  Aurelianus,  De  morbis  acutis  et  chronkis,  1.  c.,  p.  555 :  “Alii  cantilenas 
adhibendas  probaverunt,  ut  etiam  Philistionis  frater  idem  memorat  libro  XXII,  de 
adhitoriis  scribens  quendam  fistulatorem  loca  dolentia  decantasse,  quaecum  saltum 
sumerent  palpitando,  discusso  dolore  mitescerent” 
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Stated  in  a  book  of  Democritus,  entitled  On  Deadly  Infections,  in 
which  he  shows  that  the  music  of  the  flute  is  medicine  for  many  ills 
that  flesh  is  heir  to.  So  very  close  is  the  connection  between  the 
bodies  and  the  minds  of  men,  and  therefore  between  physical  and 
mental  ailments  and  their  remedies.”  And  Soranus  asserts  that 
those  men  were  very  stupid  who  believed  that  the  strength  of  the 
illness  can  be  expelled  by  melodies  and  songs.  There  is  no  magical 
belief  responsible  for  the  use  of  music  any  more  than  magical  powers 
are  presupposed  in  the  use  of  words.  Diocles  holds  that  one  has  to 
understand  friendly  consolation  as  incantation.  For  it  stops  the  flow¬ 
ing  of  the  blood  when  the  wounded  man  is  attentive  and,  as  it  were, 
connected  with  the  man  who  speaks  to  him.” 

At  any  rate  in  the  administration  of  songs  and  in  the  use  of  words 
no  magical  belief  is  to  be  foimd.  Every  kind  of  incantation,  too,  is 
throughout  antiquity  rejected  by  physicians.  In  the  Hippocratic  book 
on  the  Sacred  Disease  it  is  said :  ”  But  perhaps  what  they  profess 
(sc.  in  regard  to  incantations)  is  not  true,  the  fact  being  that  men, 
in  need  of  a  livelihood,  contrive  and  devise  many  Actions  of  all 
sorts.”  Galen  declares  all  the  incantations  to  be  wrong.^®*  Nay : 
“  Animals  like  human  beings  can  be  cured  not  by  vain  words  but  by 

^**The  Attk  Nights  of  Aulus  Gellhis  with  an  English  Translation  by  J.  C  Rolfe, 
Loeb  Class.  Library,  1927, 1,  p.  352-54 :  “  Creditum  hoc  a  plerisque  esse  et  memoriae 
tn«nt<a»nm,  ischia  ctun  maxime  doleant,  tnm,  si  modulis  lenibus  tibicen  incinat, 
mimii  dolores,  ego  ntiperrime  in  libro  Theophrasti  scriptum  inrenL 

Viperarum  morsibus  tibicinium  scite  modulateque  adhibitum  mederi,  refert  etiim 
Democriti  liber,  qui  inscribitur  Xoi^Mr  in  quo  docet  plurimis  hominum  morbidis 
medkinae  fuisse  incentiones  tibiarum.  Tanta  prorsus  adiinitas  est  corporibus  homi¬ 
num  mentibusque  et  propterea  vitiis  quoque  aut  medellis  animorum  et  corporum.” 
It  is  by  the  expression  modulis  lenibus  that  the  words  /taXaxait  iwoiSait  in  Pindar’s 
Ode  must  be  interpreted,  cf.  also  Theophrast,  fr.  LXXXVII,  Wimmer :  'Ori  M  icml 
rWawt  lirmi  O.  larimon  h  ry  twtwcMaitoi,  di^evt 

StarcXur  *l  tcaravX^^ot  rit  r«v  r4rov  ry  Sometimes  the  invention 

of  this  procedure  was  ascribed  to  Pythagoras,  cf.  Caelius  Aurelianus,  1.  c.:  Alii 
denique  hoc  adjutorii  genus  Pythagoram  menaorant  invenisse.” 

Caelius  Aurelianus,  1.  c. :  "  Sed  Sorani  iudicio  videntur  hi  mentis  vanitate 
iactari,  qui  modulis  et  cantilena  passionis  robur  excludi  posse  crediderunt” 

Diocles,  Fr.  92,  Wellmann:  AiosXyf  fwmotdifi’  rap^Kt  -rtiw  npinoplaf. 
yiy  «Imu  rmirfir,  Srur  t4  rptifia  t«6  rrrpmiUrov  irpovrxh  i/  k*1  uvwtp  iryoayyry^i>oi> 
Ty 

***  Jones,  1.  c.,  II,  p.  147:  IvMt  U  oix  oSr«*t  fx«t  ravra,  dXX’  ApOpmwot  plm  M/upot 
*vXX4  xal  rarroia  rcx'wrrat. 

"••Galen,  Opera,  ed.  Kuhn,  XI,  p.  792. 
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the  reliable  art  of  healing.”  And  in  this  respect  the  attitixle  of 
the  Romans  does  not  vary  from  that  of  the  Gredcs.  For  Celsus  does 
not  advise  incantations,  either,  Varro  warns  against  their  use.  The 
Roman  law  does  not  recc^ize  as  true  physicians  men  who  perform 
incantations. 

To  be  sure,  incantations  were  never  a  means  of  the  physician. 
The  decadent  age  is  in  this  respect  not  different  from  the  5th 
century  B.  Incantations  are  not  only  useless,  and  wrong,  says 

^**Vegetius,  ed.  E.  Lommatxsch,  1903,  p.  199,  1-4:  Aliquant!  praecantatione 
tentant  ^erre  remedia;  quae  vanitas  ab  aniculis  solis  diligenda  est,  cum  anhnalia 
ticut  homines  non  inanibus  verbis  sed  certa  medendi  arte  curentur  (this  general 
statement  proves  that  the  two  incantations  vdikh  are  found  in  the  text  must  be 
later  additions,  p.  306,  5-8;  10-11.  The  hostile  attitude  toward  those  remedies  is 
confirmed  p.  65,  3-5;  10-12.)  Also  in  Gargilius  Martialis  only  one  incantation  is 
mentioned  (1.  c.,  p.  309,  12  sq.).  In  the  Mulomedicina  Chironis,  ed.  E.  Oder,  1901, 
p.  62,  7-10,  incantations  are  rejected  toa  (Two  exceptions  p.  260,  4;  p.  285,  4.)  In 
Paeiagonius,  ed.  M.  Ihm,  1892,  p.  90,  1,  the  incantation  which  is  rejected  by  Vege- 
tios  (Lc.,  p.  199,  1-4)  is  given  in  detail  But  the  situation  even  in  veterinary 
medicine  is  characterized  by  the  remark  of  the  editor  of  Paeiagonius  ({  121,  p.  154)  : 
"  Utinam  is  qui  Graeca  hippiatrica  congessit  supersthiosor  fuisset.  Removit  enim 
fere  omnia  harum  superstitkmum  exempla,  quibus  Apsyrti  liber  refertus  fuisse 
videtur.  Unus  codex  Parisinus  Milleri  nonnulla  servavit  obscure  scripts  .  .  . 
Paelagoniana  hums  generis  alia  mox  sequentur,  quae  ne  Vegetio  quidem  digna  visa 
sunt  quae  reciperentur.  Immo  is  tamquam  detrectatorem  et  contemptorem  se  iactat 
.  .  .  etsi  apud  veteres  magno  in  honore  fuerint,  ut  vd  Catonis  .  .  .  cantatio  barbara 
testatur.”  One  can  only  ccmdude  that  it  is  really  impossible  to  as<u'ibe  to  ancient 
physicians,  not  even  to  veterinaries  the  use  of  incantations. 

***Ci  Varro,  Catus  (Mommsen,  Rom.  Gesch.  Ill*,  1875,  p.  610).  Digesten  L, 
13,  1.  S  3  (The  physician  has  the  right  to  sue  for  his  salary)  non  tamen  si  incan- 
tavit,  si  inprecatus  est,  si  ut  vulgar!  verbo  impostorum  utar,  exorcizavit  non  sunt 
ista  medicinae  genera,  tametsi  sint,  qui  hos  sibi  profuisse  praedicatione  adfir- 
ment  Cato,  usually  quoted  for  the  Roman  use  of  incantations,  is  not  the  only 
witness  and  his  testimony  has  no  value  for  the  time  in  which  Gredc  medicine  was 
influential  in  Rome. 

***  The  passages  quoted  above  concerning  the  use  of  music  are  usually  referred 
to  as  proof  for  the  use  of  incantations  in  Greek  medicine,  cL  Wellman,  Die  Frag- 
mente  d.  Sizilischen  Arzte,  1901,  p.  30a :  "  Ihr  Heilverfahren  .  .  .  bestand,  in 
Besprechungen  . . .  Beachtenswert  ist  femer,  dass  Diokles  gleichfalls  ein  Anhanger 
jener  Schule  die  irm^M  zur  Stillung  des  Blutes  bei  Wunden  empfohlen  ...  Es  ist 
wahrscheinlich,  dass  die  sikdische  Schule  diese  popularen  Mittd  der  Volksmedizin 
aus  pythagordscher  Lehre  herubergenommen  hat"  Or  it  is  said  (RE,  SuroL 
IV,  s.  V.  Epode,  pp.  340-41 )  :  “  Der  Gebrauch  der  Epode  ist  in  der  antiken  Welt 
nie  geschwunden  trotz  der  (jegner,  die  dagegen  bei  den  Griechen  selbst  und  bd  den 
Christen  auftraten.  Schon  im  5.  Jahrhundert  finden  wir  solche  bd  den  Arzten  .  .  . 
Von  spateren  Arzten  welche  ihren  Gd>rauch  verwarfen,  seien  etwa  Soranus  .  .  . 
und  Galen  .  .  .  genannt  .  .  .  aber  diese  Stimmen  drangen  nkht  durch,  da  die 
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Galen,  they  are  outside  of  the  activity  of  the  physician/^"  No  one 
can  perform  incantations  if  he  wants  to  be  acknowledged  as  a  good 
doctor :  “  It  is  not  a  learned  physician  who  sings  incantations  over 
pains  which  should  be  cured  by  cutting.”  This  attitude  does  not 
signify  a  progress  reached  only  in  the  time  of  the  Hippocratic  physi- 
dans.  Homeric  medicine  is  already  opposed  to  such  means,  and  the 
polemic  of  the  book  on  the  Sacred  Disease  only  proves  that  in  the 
5th  century  B.  C.  problems  must  be  discussed  which  before  were  not 
worth  discussing.^^ 

The  rejection  of  incantations  was  the  more  difficult  since  not  even 
those  who  trusted  their  validity  claimed  to  have  a  reason  by  which 
their  effect  could  be  explained.^^*  The  men  who  performed  incanta¬ 
tions  were  priests,  and  even  Plato  admits  that  for  the  many  it  is  not 
easy  to  come  to  a  definite  conclusion  concerning  the  value  of  incanta- 
tions.^“  But  the  Olympian  religion  remains  strong  enough  to  resist 
Only  the  superstitious  resort  to  incantations.  A  believer  in  magic 
may  dare  to  state  that  disbelief  in  incantations  proves  disbelief  in 
God;  but  even  in  the  2nd  century  A.  D.  the  answer  is  that  this  con- 
dusion  is  rash,  that,  on  the  contrary,  men  who  believe  they  can  force 
God  by  their  prayers  are  impious,  as  they  were  called  also  in  the 
book  on  the  Sacred  Disease.^^*  It  is  not  until  the  old  religious  feeling 
was  weakened  that  foreign  rites  and  superstition  could  get  the  upper 
hand.  And  it  is  important  to  note  that  Asclepius,  the  patron  of 
physicians  and  patients,  was  for  all  pious  men  of  these  late  centuries 

volktt^liche  Verwendung  der  Epoden  von  Anfang  an  audi  von  Arzten  oder 
solchen  die  dafur  gaiten,  ubernonunen  wurde.”  Cl  also  F.  G.  Weldcer,  Kl. 
Schriiten,  III,  1850,  pp.  68  sq.  I  think  it  is  sufficient  to  give  the  passages  in  full  in 
order  to  prove  that  they  have  no  magical  implications  whatsoever. 

‘“Galen,  Opera,  ed.  Kuhn,  XI,  792:  «»*  oW  rip 

ItTfiKip  rixnp,  dXXA  cal 

Sophocles,  Aias,  581-82:  oi  wfin  larpoii  vo^ov  rtfir  ropim  wi/fri. 

‘“Contrary  to  Wilamowitz,  Der  Glaube  der  Hellenen,  I,  1931,  p.  29  (Schott  im 
5tcn  Jahrhundert)  and  Jones,  1.  c.,  I,  p.  10. 

“*  Alexander  v.  Aphrodisias,  De  Fato,  cp.  8,  Supplementunv  Aristotdicum,  II,  2, 
1881,  p.  174,  20-25 :  M  rk  olrta  dptpmvlptf  ittrlutv  /laXhop  A  sard  rtrot 

dmwmitimt  ylrtadi  wrwlortvrai  dyroouiUrtp  riii  mlrlot  Si*  Ijr  ylrmu,  Svsta  wtflowrd 
d  riM  r^pvcIXirrrai  oMriUat  tifhoyot  sol  alritw  rti  rmura  f^orr*,  Irt 

SI  ^VMtSal  KtU  rum  rotavrat  iimyytLPtitu,  rtArmr  ykp  SMvXo7«trat  tUw  iwk  rdrrmp 
SSaXot  drai  4  atrlm,  StS  cal  drairtoXSYirra  Xfyovair  aSrd.  Not  only  incantations  but 
all  the  other  magical  procedures  are  then  justified  by  their  empirical  efficacy. 

‘“  Uws,  XI,  933a. 

‘“  Lucian,  Philopseudes,  29. 
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the  symbol  of  Olympian  religion.^^*  If  in  antiquity  nobody  doubted 
that  magic  had  its  origin  in  medicine  as  Pliny  relates/^^  the  medical 
art  of  the  Greeks  and  Romans  has  really  freed  itself  from  any  magi¬ 
cal  ingredient.  And  this  in  spite  of  the  necessary  temptation  to  use 
everything  which  may  help  to  cure  the  patient  and  in  spite  of  the 
supposed  empirical  confirmation  of  the  power  of  incantations.  For 
even  in  the  latest  centuries  it  is  on  the  efficacy  of  incantations  in  those 
cases  in  which  the  other  remedies  fail,  that  their  use  is  based  and 
excused.  For  the  superstitious  physicians  themselves  never  forget 
that  in  performing  incantations  they  transgress  the  limits  of 
medicine.”^* 


But  what  about  the  relation  of  physicians  to  the  religious  healing 
of  diseases?  What  do  they  think  about  prayers  and  incubations 
which  were  supposed  by  many  people  to  help  against  illness  in  the 
same  way  as  surgery  and  dietetics,  remedies  and  music? 

Prayers  are  not  dealt  with  very  often  in  medical  books.  In  one 
of  the  Hippocratic  writings  it  is  said :  “  Prayer  indeed  is  good,  but 
while  calling  on  the  gods  a  man  should  himself  lend  a  hand.”^“ 
This  is  not  an  ironical  statement,  for  the  same  author  declares: 

“*Harnack,  Medizinischcs  aus  d  altesten  Kirchengeschichte,  Lc.,  p.  72:  “Das 
eigentuniliche  <ks  Damonenglaubens  im  2.  Jahrhundert  bestdit  entlich  darin,  daM 
er  aus  den  dunklen  unteren  Schichten  in  die  oberen,  selbst  in  die  Literatur,  empor- 
dringt  und  eine  ungleich  wichtigere  Sache  wird  wie  diedem,  zweitens,  dass  er  keine 
kraftige  naive  offenlidie  Religion  mehr  neben  skh  hat,  die  ihn  niederhah  .  .  . 
Die  ausserordentliche  Verfareitung  des  Damonenglaubens  .  .  .  (ist  darauf)  zorudc- 
zufuhren,  dass  in  der  Kaiserzeit  das  Zutrauen  zu  den  alten  Religionen  dahinschwand 
.  .  Concerning  the  foreign  origin  of  incantations  ci  e.g.,  Diodor,  II,  39  (the 
Chaldeans),  III,  58  (Cybele),  Lucian,  Demonax,  cp.  23. 

Pliny,  Naturalis  Historia,  XXX,  1 :  magicam  natam  primum  e  medicina  nemo 
(hibitat  But  Plioy  himself  admits  that  incantations  were  rejected  by  the  wisest 
(I.C.,  XVIII,  3-4). 

Cf.  Alexander  v.  Tralles,  1.  c.,  II,  1879,  p.  475  (the  explanation  of  the  supposed 
change  of  Galen’s  opinkm  concerning  incantations) ;  p.  579 ;  p.  585.  In  this  sense 
it  must  be  imderstood  that  Ammianus  Marcellinus  (Res  Gestae,  XVI,  8,  2)  speaks 
of  an  “anile  incantamentium  .  .  .  quod  medicinae  quoque  auctoritas  admittit“ 
Concerning  the  material  preserved  cL  again  L.  Deubner,  Greek  charms  and  amulets, 

I.C. 

Jones,  Lc.,  IV,  p.  423:  fUr  c4x*v#a<  dyoMr.  Set  M  k«1  odrSr  wXXa^ 

/Mrorra  redi  Sm4«  krteaXetVStu.  Cf.  p.  447 :  “  I  have  discovered  regimen,  with  the 
gods’  help,  as  far  as  it  is  possible  for  mere  man  to  discover  h.”  Withington’s  opinion 
that  the  book  shows  an  irreligious  attitude  is  certainly  incorrect,  L  c,  p.  142. 


GREEK  MEDICINE  IN  ITS  RELATION  TO  RELIGION  AND  MAGIC  239 


“  So  with  this  knowledge  .  .  .  precautions  must  be  taken,  with 
change  of  regimen  and  prayers  to  the  gods  .  .  .  that  all  dangers 
may  be  averted.”  He  firmly  believes  then,  in  the  power  of  prayers, 
although  he  thinks  it  necessary  not  to  rely  on  them  alone  where  other 
means  are  available  too.  In  the  same  way  the  efficacy  of  prayers  is 
presupposed  in  another  Hippocratic  treatise  which  refutes  the  theory 
that  a  certain  disease  can  be  understood  as  holy.  For  “  if  we  suppose 
this  disease  to  be  more  divine  than  any  other,  it  ought  to  have 
attacked,  not  the  highest  and  richest  classes  only  of  the  Scythians, 
but  all  classes  equally — or  rather  the  poor  especially,  if  indeed  the 
gods  are  pleased  to  receive  from  men  respect  and  worship,  and  repay 
these  with  favours.  For  naturally  the  rich,  having  great  wealth, 
make  many  sacrifices  to  the  gods,  and  offer  many  votive  offerings, 
and  honor  them,  all  of  which  things  the  poor,  owing  to  their  poverty, 
are  less  able  to  do ;  besides,  they  blame  the  gods  for  not  giving  them 
wealth,  so  that  the  penalties  for  such  sins  are  likely  to  be  paid  by 
the  poor  rather  than  by  the  rich.”  The  belief  that  god  would 
benefit  rich  people  more  than  poor  ones  because  he  receives  greater 
offerings  from  them  is  at  least  the  basis  of  this  argument.  There  is 
no  reason  to  assume  that  the  Hippocratic  physicians  are  opposed  to 
the  validity  of  prayers. 

At  a  later  time  no  discussion  of  prayers  is  found  in  medical  bo(^, 
Galen  holding  that  it  is  better  to  recognize  the  power  of  God  by 
understanding  the  world  than  by  sacrifice.^*^  This  reticence  con¬ 
cerning  prayers  or  even  their  renunciation  does  not  involve,  however, 
any  hostility  to  religion ;  it  is  in  accordance  with  the  attitude  of  the 
philosophers  and  with  that  of  pious  men  in  general.  From  Socrates 
on  it  is  held  to  be  offensive  rather  than  reverent  to  ask  favours  of 
the  gods.  The  pious  man  is  allowed  only  to  express  his  gratitude ; 

Jones,  I.  c,  IV,  p.  437 ;  oCrw  ytptiaKairra  xM  irpoitri9iie$ai  koI  itcttauTij^Oai  koI 
rtitt  ttoifip  tOxpvSi  .  .  .  dvoTpdwaia  ri  x*^**'4  *Ipai  rirra. 

‘“Jones,  1.  C.,  I,  p.  129:  KtUrot  dtUrtpop  tovts  t4  pdvtvfta  rip  Xoiwip 

tpTip,  ei  TMt  ytppiordrou  rip  ZicvM«r  K«i  roit  wXotwuprdrMt  rpoawlwrw 
4XX4  rott  dwmup  iiioim,  ttiXKop  rotvir  i\ly*  KtK-niiUp«taip,  *l  rifuiiJMPOt  x«^* 
pMtip  ol  9«oi  Kki  $tu)iiai6iupot  vw'  ipdpiwtpp  xml  iprl  ro&rmp  xifvrmt  dredtUo^tr. 
tlxit  ydf  rods  iUp  rXevclovs  9i«ip  ■woXXd  rott  dcott  KtU  dparMpai  dpad^tfMfa  ddprttp 
X/vUrttp  TpXXip  K*l  riftip,  rods  M  Wn|r«t  ^0ep  rd  (x****!  (vttrs  k«1 
^ofUptvt  $rt  od  x^M*r«  odroto'ti',  £rrt  rip  roto^rMO  diimfriip  rkt  !mUmt  rods 

My  KtKTiffUpovi  ^fPiP  iiaXXop  ^  roi»  wXouvUfvi. 

Galen,  De  usu  partium,  1.  c.,  cf.  p.  216,  44. 
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he  may  thank  but  can  do  no  more/**  The  physicians,  in  adopting  this 
attitude,  follow  the  development  of  the  religious  feeling  among  the 
Greeks. 

At  the  same  period  incubations  have  become  the  more  recognised 
form  of  religious  healing;  they  have  replaced  prayer  which  is  no 
more  an  adequate  procedure.  These  incubations  are  dream-healings : 
either  the  way  of  curing  is  revealed  to  the  patient  or  he  is  cured 
immediately  by  the  god.  Now,  as  regards  mantic  dreams,  most  of 
the  physicians  of  all  centuries  admit  their  reality ;  they  acknowledge 
even  their  divine  diaracter.  In  the  Hippocratic  Corpus  “  those 
dreams  being  divine  and  foretelling  to  cities  or  to  private  persons 
things  evil  or  things  good  ”  are  expressly  named.^**  Herophilus  dis¬ 
tinguishes  dreams  sent  by  God  from  those  which  are  natural.  The 
Empiricists  too  reckon  with  the  divinity  of  dreams ;  Rufus  recoimts 
such  dreams  as  does  Galen.^**  The  Methodists  are  the  only  physicians 
who  apparently  do  not  believe  in  divine  dreams ;  they  never  mention 
them.  However,  it  seems  justifiable  to  state  that  the  great  majority 
of  Greek  physicians  recognize  the  divinity  of  dreams.  And  this  is 
not  at  all  astonishing,  for  almost  all  Greek  philosophers  did  the  same. 
Epicurus  alone  objects  to  such  a  theory,  and  it  must  be  on  account 
of  Epicurean  influence  that  the  Methodists  are  the  only  physicians  to 
disapprove  of  the  value  of  mantic.“* 

Divine  dreams  are  at  first  held  to  be  tmintelligible  to  physicians 
although  dreams  caused  by  physical  factors  can  be  interpreted  by 
them.  The  Hippocratic  author  says :  “  such  dreams  as  are  divine 
have  interpreters  in  those  who  possess  the  art  of  dealing  with  such 
things,”  namely  in  the  priests.^**  Only  the  physical  dreams  are  to  be 

^  CL  J.  Bernays,  L  c,  pp.  104-105.  Diogenes  Laertius  VII,  124  is  heretical. 

***  Jones,  L  C.,  IV,  p.  423 :  '0K4#*  iikp  oiv  twi>  hruwpUtp  0tid  4rrt  xml  4 

«4Xsri  4  tSuirftft  4  4  dyrntd. 

^  Herophilus :  Doxographi  Graeci,  416,  14-22 ;  Empiricists :  Deichgraber,  Die 
Griedi.  Empirikerschule,  1930,  p.  78,  28;  95,  8;  149,  24;  150,  12;  Rufus:  Oribasius, 
III  (CMG  VI,  6,  1,  1931,  p.  192,  3  sq.) ;  Galen,  Opera,  ed.  Kuhn,  XI,  p.  341 ;  XVI, 
p.  221 ;  Asclepiades :  Galen,  Opm,  ed  Kuhn,  II,  p.  29. 

CL  Cicero,  De  Divinatione,  I,  5-6,  where  it  is  said  that  even  Democritus 
adopted  the  belief  in  dreams.  Concerning  Pythagoras  cf.  Diogenes  Laertius,  VIII, 
32;  concerning  the  Stoa  also  Doxographi  Graeci,  p.  416,  10.  Xenophanes  and 
kpicurus  resist  the  dogma.  The  old  Academy  acknowledged  h,  the  new  Academy 
was  undecided  in  its  judgment  as  was  Panaetius  (cL  Herzog,  Die  Wunderheilungcn 
T.  Epidaurus,  L  c,  p.  61). 

“•Jones,  L  c.,  IV,  p.  423. 
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interpreted  by  physicians :  “  All  the  physical  symptoms  foretold  by 
die  soul,  excess,  of  surfeit  or  of  depletion,  of  things  natural,  or 
change  to  unaccustomed  things,  these  also  the  diviners  interpret, 
sometimes  with  sometimes  without  success.  But  in  neither  case  do 
they  know  the  cause,  either  of  their  success  or  of  their  failure.  They 
recommend  precautions  to  be  taken  to  prevent  harm,  yet  they  give  no 
instruction  how  to  take  precautions,  but  only  recommend  prayers  to 
the  gods.”  Thus  part  of  the  realm  of  the  diviners  is  in  the  5th 
and  4th  centuries  B.  C.  usurped  by  the  physicians  and  declared  to  be 
their  own.  But  the  priests  are  still  the  only  interpreters  of  divine 
dreams. 

Yet  later  on  also  physicians  do  interpret  the  divine  dreams  as  well 
as  the  physical  ones.  The  Empiricists  and  Galen  do  not  ask  the 
diviners  about  the  contents  of  dreams,  they  understand  them  by 
themselves.  This  type  of  divination  becomes  a  science  of  its  own, 
and  now  ”  the  divine  prescriptions  are  simple  and  have  nothing 
mysterious  .  .  .  ,  they  fall  within  medical  reasoning. At  the  same 
time  a  change  in  the  theoretical  understanding  of  dreams  takes  place. 
In  the  Hippocratic  book,  although  it  is  the  soul  which  tells  before¬ 
hand  what  will  happen,  it  is  the  body  which  causes  the  dreams.^** 
But  Herophilus  declares  dreams  to  be  merely  psychological  phe¬ 
nomena;  it  is  not  the  bodily  changes  but  only  the  psychic  changes 
diat  are  manifested  in  dreams ;  these  are  the  natural  dreams  which 
have  to  be  separated  from  the  divine.^*®  His  theory  comes  to  be 
generally  recognized  even  by  the  diviners.  The  book  of  Artemidoros, 
which  is  the  most  famous  treatise  on  the  interpretation  of  dreams, 
takes  over  its  theory  almost  verbally  from  Herophilus.^*^ 

‘"Jonet,  Lc,  IV,  p.  423:  8i  i  vinmrot  wpoaniudpti, 

inrtpfitXifp  rmp  rip  di/Mttp,  KfipotWi  /lip 

mI  rmirm,  xml  rd  iUp  Tvyxdp«u€t,  rjl  U  dit»fTdppp€i,  Mirtp*  rovrmp  St* 

I  n  ylppTut,  oSS*  S  rt  Sr  hriTvx*i*tx  oSS*  S  n  ip  ^XS#r«vS«t  8i  w^piopm 

M  ri  KtucSr  XSPv.  ol  I*  oip  ci  StSSrKowtr  in  xfk  dXXS  Otoivtp  cSx**'S«< 

ukrimni. 

“*  Artemidoros,  Ondrocritos,  od.  R.  Hercher,  1864,  p.  215,  1  sq. :  rds  Si  <rvrr«7St 
rmp  tmp  Srot  SvXai  xmi  oSSir  alrt7^  Cf.  in  general  A,  Bouch6- 

Lederq,  Histoire  de  la  divination  dans  Tantiquiti,  I,  1879,  pp.  295  sq. 

**•  Jones,  Lc.,  IV,  p.  420. 

^  Herophilus,  L  C,  416,  14 :  ’HpS^Xot  rip  irc^r  tpAs  m^p  fipowi/urro¥t  Mt’ 
ipdyxyp  ylpmitu,  r«St  Si  dpptinXowoimiUpyt  ^XW  ^  Wfn^ipop  «4rp  xal  ri 

•drrwt  Miuppp  .  .  . 

Cf.  Bouch6-Leclerq,  1.  c,  I,  p.  297,  who  gives  a  thorough  analysis  of  the  book 
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What  are  the  reasons  for  the  belief  in  the  validity  of  dreams? 
They  are  partly  philosophical  but  differ  according  to  the  various 
systems.^**  Yet  the  fact  that  the  Empiricists  also  acknowledge  the 
reality  of  divine  dreams  already  indicates  empirical  proof  too,  for 
this  school  has  no  other  valid  principle.  Accordingly  it  is  sometimes 
expressly  stated  that  “  some  dreams  are  prophetic  for  this  is  shown 
by  experiment.”  Nay,  even  the  dream-interpreters  rely  on  experi¬ 
ence  rather  than  on  argtunent.  They  say  that  the  validity  of  dreams 
can  hardly  be  proved  by  reason  but  that  it  can  be  shown  by  experi¬ 
ence.^**  Dreams,  to  the  ancients,  are  a  natural  phenomenon  even 
when  they  are  considered  to  be  divine  and  as  such  they  belong  to 
natural  science.  There  is  then  no  reason  for  the  scientific  physician 
to  object  to  healing  by  priests  according  to  advice  given  in  temple 
dreams. 

But  the  physicians  could  not  object  to  the  miracles  performed  by 
the  god  either.  For  ancient  dogmatic  philosophy  acknowledges  the 
possibility  of  miracles.  This  depends  on  the  fact  that  the  natural 
laws  are  not  held  valid  by  the  Dogmatists  in  every  case  but  only  in 
most  cases.  Exceptions  are  then  always  possible ;  things  may  happen 
for  reasons  still  tmknown,  but  they  are  not  at  all  contrary  to  nature. 
Aristotle  says :  “  It  is  the  miracle,  a  thing  contrary  to  nature  but  not 
contrary  to  nature  as  a  whole,  rather  contrary  to  it  as  it  appears  in 
most  cases.  For  in  regard  to  the  eternal  nature  which  acts  with 
necessity  nothing  comes  into  being  contrary  to  it.”  ^•*  This  sentence 
is  valid  for  later  generations  too.  Also  the  Stoic  philosophers  and 

of  Artemklonu  and  also  names  all  the  physicians  and  philosophers  interested  in  the 
theory  of  dreams. 

Cf.  e.  g.,  Aristotle,  On  Dreams  and  p.  240,  125. 

“•Galen,  Opera,  ed.  Kuhn,  VI,  p.  833:  *4  Tum  iiarrucm  iw’  air^  (sc  ryi 

^x4*)  v^edaXewrrsi,  «U  yitfi  roOro  rg  itm^TVfirai. 

“*  Artemidorus,  1.  c,  p.  1,  11 ;  15-16  .  .  .  ^  eardXijV't^,  Ijv  8t4  wtifus 

hnptrifufp,  Wt  ri  lUrop  rifp  wmp*p  koI  rmp  drercXsTM^rwr 

lim^rvptap,  %  viaip  Uopii  yiptr’  ^^PT^ax•^>’  iptpiwoit,  kcU  fUprot  xmi  wp^  ra4f 
fiip  ftaPTUci  dUk  M  4rr«rvxa*4MU  X6yott  wppl  rpirttp  ixftfiipt 

Cl  p.  197,  12;  198,  14;  199,  1.  Just  because  of  their  experimental 
basis  dream-interpretations  must  not  be  identified  widi  magic.  Artemidoros  there¬ 
fore  rejects  every  kind  of  magical  belief  and  opposes  magicians  no  less  than  do  die 
doctors.  Cl  p.  205,  25-206,  11. 

“•  Aristotle,  On  the  Generation  of  Animals,  IV,  4,  770b9.  Iwi  yip  t4  T^pa$  rir 
wmpi  ^Aoip  rt,  wmpi  ^i^tp  I*  e4  wirop  dXX4  in  twl  ri  wX6.  wtpl  yip  rifp  i»i  KtU 
o44*»-  ylwa*  w9pi  ^ip.  Cl  Zeller,  L  c,  II,  2*,  p.  429,  3. 
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Ae  Neo-Platonists  are  able  to  tuiderstand  miracles  as  nothing  more 
than  events  whose  causes  are  unknown.  Dogmatic  medicine,  then, 
based  on  rational  philosophy  cannot  oppose  religious  cures ;  miracles 
are  not  excluded  by  its  conception  of  science.  The  Empiricists,  on 
the  other  hand,  cannot  disapprove  of  miracles  since  they  acknowledge 
no  general  rules  beyond  experience.  There  is  no  sufficient  reason  to 
allow  them  to  contradict  those  facts.  Only  the  Epicureans  who  try 
to  explain  everything  and  do  not  acknowledge  the  assumption  that 
something  can  happen  without  an  intelligible  reason  are  opposed  to 
miracles.^**  Therefore,  the  Methodists,  the  physicians  of  late  antiq¬ 
uity  who  were  especially  influential  in  Roman  centuries,  are  the  only 
ones  who  must  reject  religious  medicine  as  well  as  magical  medicine. 
But  in  general,  physicians,  as  scientists,  believe  in  miracles. 

But  doctors  never  expressly  advise  the  use  of  prayers  or  of  incu¬ 
bations.**^  It  is  possible  only  to  infer  from  their  theory  that  they 
must  have  acknowledged  the  validity  of  prayers  and  of  dreams.  This 
conclusion  leads  to  a  very  strange  problem.  If  religious  medicine 
cannot  be  rejected  by  physicians,  is  it  considered  to  be  valuable  in 
certain  cases?  And  in  which  cases?  Or  is  it  that  physicians  only 
believe  it  possible  to  be  cured  by  divine  help  but  that  they  do  not 

‘•‘Ct  Zeller,  1.  c,  V,  p.  697,  6  ;  704  ;  720.  Dilthey  (Das  naturliche  System  der 
Geisteswissenschaften  im  17.  Jahrhundert,  Gesammelte  Schriften,  II,  1923,  p.  132) 
stresses  the  point  that  miracles  could  not  be  entirely  discarded  until  the  system  of 
Descartes.  The  “Begriff  von  der  ausnahmslosen  Macht  und  (jeltung  der  Natur- 
gesetze  .  .  .  entstand  erst,  als  durch  Descartes  alle  psychischen  Krafte  aus  der 
Natur  vertrieben  worden  warea”  Concerning  Epicurus  cf.  Lucretius,  De  Rerum 
Natura,  I,  v.  lSO-54. 

“'R  Herzog,  Die  Wunderheilungen  v.  Epidaurus,  Philologus,  1.  c,  p.  149;  p.  61, 
bdieves,  along  widi  others,  that  the  passage  to  be  found  in  the  book  on  Sacred 
Disease :  Mur  rc  koI  e4x«vMt  kcU  ^  r4  Itpd  ^iporrat  Icrru^tr  ro^  Otoit  (Jones,  L  C., 
II,  p.  148)  “  auf  die  Incubation  hinweise.”  Such  an  interpretation,  however,  spoils 
the  argument  used  by  the  Hippocratic  author.  He  has  claimed  that  the  patients 
if  really  possessed  by  god,  should  not  be  purified ;  he  adds  “  one  should  rather  if 
such  patients  are  to  be  found  pray  to  the  gods  and  bring  them  to  the  temples.” 
For  it  is  his  belief  that  the  possession  by  god,  since  it  is  divine,  should  not  be  driven 
away  but  revered.  The  Scythians  bduved  similarly  for  they  revered  those  men 
who  were  possessed  by  a  god  (cf.  Jones,  1.  c.,  I,  p.  127).  If  incubations  were  advised 
by  the  author  this  would  mean  a  kind  of  healing  which  is  necessary  only  if  such 
men  are  ill,  a  contention  which  the  author  starting  from  the  presuppositions  of  his 
«nemies  tries  to  refute.  The  healing  of  diseases  by  prayer  alone  was  not  recom¬ 
mended  before  Christian  times,  cf.  Epistle  of  Jacobus,  ch.  V,  4,  S,  16;  The  Acts, 
ch.  XL,  20;  ch.  V,  15. 


244 


LUDWIG  EDELSTEIN 


resort  to  it  themselves  ?  This  would  be  strange  too.  But  there  is  no 
indication  to  be  found  in  the  medical  writings  as  to  when  patients 
should  use  religious  medicine  and  when  they  should  use  human 
medicine.  At  least,  there  is  no  direct  indication.  Indirectly,  I  think, 
it  can  be  deduced  from  the  facts  upon  what  occasions  the  physicians 
themselves  allow  their  patients  to  go  to  the  temple:  It  is  the  case 
of  chronic  diseases  or  of  every  disease  which  cannot  be  cured  by 
human  knowledge. 

The  negative  attitude  of  the  Greek  physicians  in  many  diseases 
has  always  been  felt  to  be  puzzling.  They  seemed  to  be  satisfied  with 
the  statement  that  such  and  such  a  man  can  be  helped  no  more.  They 
advised  against  treating  patients  who  cannot  be  cured,  and  believed 
it  to  be  part  of  their  art  both  to  know  in  what  cases  the  physician 
cannot  accomplish  anything  and,  in  those  cases,  to  refrain  from 
doing  anything.  This,  no  doubt,  is  a  very  peculiar,  even  inhuman 
behaviour.  For  it  excludes  the  help  of  the  physician  in  diseases 
which  are  gravest  and  in  which  his  help  is  most  needed.  But  such 
an  attitude  becomes  immediately  intelligible  if  the  physician  presup¬ 
poses  that  the  patient,  if  not  treated  by  him,  will  go  to  the  temple. 

When  the  art  of  the  physician  fails,  everybody  resorts  to  in¬ 
cantations  and  prayers ; this  phrase  was  frequently  quoted  in 
antiquity.  It  is  especially  true  in  chronic  diseases,  as  it  is  said: 
“  Those  who  are  ill  with  chronic  diseases  and  do  not  succeed  by  the 
usual  remedies  and  the  customary  diet  turn  to  purifications  and 
amulets  and  dreams.”  For,  of  course,  one  will  not  go  to  the  god 

if  the  case  is  not  serious.  Therefore  it  is  a  topic  of  the  temple-cures 

Diodorus,  Fr.,  XXX,  43.  Dindorf :  n  yit^  [ol  tp  rmit  /itucptut  pina 

Svmr^Mvmt]  irtu>  rmit  trmpk  rmw  tmrpip  ttpmwmUut  iwoKtimmrrtt  /afUr  fiikrMP 
dvaXXdrrMTt  Kmrmi^tiymtmtp  M  r«4t  Mrat  md  fpiprut,  Imm  M  wpmMxmprmi  r4t 

Kml  nrraSavA  yipy  wmfUwrttp,  Ct  Pliny,  N.  H.,  XXX,  98. 

“•  Plutarch,  De  Facie  in  orbe  L'mae,  920b:  ^  pm^itmpt 

fiptlP^luiTm  Kml  r4t  Pvp^Pttt  timlrmt  iwmtwipm  M  mml  wmpimwrm  icml  iptlpiPt 

rp4wmprmi.  Cf.  die  Stories  related  about  Pericles  (Plntardi,  Pericles,  ch.  38),  Bkn 
(Diogenes  Laertius,  IV,  54),  Qeomenes  (Plutardi,  Sayings  of  Spartans,  223  E) 
whidi  prove  that  this  attitude  is  not  restricted  to  the  lower  classes  or  to  any 
century.  It  is  the  general  reaction  of  men  (contrary  to  Rdide,  Lc,  p.  89  and 
Weldcer,  Lc,  p.  69).  Since  the  idiysicians  did  not  acknowledge  magical  hdp  to 
be  possible,  they  were  die  more  interested  in  that  their  patients  resorted  to  religious 
medicine 
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that  the  god  could  help  when  the  physicians  could  not.^**  In  a  world 
in  which  the  temples  of  Asclepius  are  open  to  everybody  who  is  ill 
it  need  not  be  mentioned  that  the  patient  can  and  should  go  to  the 
god  if  the  human  physician  cannot  do  anything  for  him.  It  is  suffi> 
dent  to  state  in  which  cases  the  physician  can  do  no  more.  The 
consequence  that  the  patient  then  should  try  to  find  help  with  the  god 
is  self-evident  and  removes  the  responsibility  of  the  physician,  as  it 
relieves  his  conscience.  This,  at  least,  is  true  in  so  far  as  the  physi¬ 
cian  has  no  ground  for  objecting  to  the  healing  by  the  god,  since  he 
adcnowledges  divine  cures  as  real  and  helpful.  It  is  not  by  chance, 
then,  that  the  Methodists  were  the  first  to  treat  chronic  diseases  regu¬ 
larly  ;  they  were  the  only  physicians  who  objected  to  the  possibility  of 
divine  interference.  But  in  general,  religious  medicine  is,  throughout 
antiquity,  a  subsidiary  of  human  healing  by  surgery,  diet,  drugs,  and 
music. 

To  sum  up  the  results  of  my  inquiry:  Greek  medicine  in  its 
aetiology  as  well  as  in  its  treatment  of  diseases  is  rational  and 
empirical.  About  this  fact  there  can  be  no  doubt.  But  this  is  Greek 
rationalism  and  empiricism :  it  is  influenced  by  religious  ideas.  God 
and  His  action  are  powers  reckoned  with  by  the  physicians  in  their 
theory  and  in  their  practice.  Every  form  of  magic,  however,  is 
rejected  as  useless  and  wrong.  If  it  is  explained  at  all,  it  is  on  accotmt 
of  a  religious  belief  that  the  physicians  renounce  magical  super¬ 
stition.  Certainly,  in  many  cases  the  Sceptic  in  his  resignation  also 
refrains  from  magical  ideas.  But  this  resignation,  then,  is  not 
restricted  to  the  renunciation  of  magic  alone.  It  means  also  the 

“•  Ct  Weinrdch,  Antike  Heiluogiwunder,  L  c.,  p.  19S  sq.  “  Zur  Topik  der  Wun- 
dererzihlang,  die  Kunst  der  Arzte  versagt.”  A  survey  on  incantations  and  the 
diseases  in  which  they  are  used  also  shows  that  they  are  especially  relied  on  in 
chrfxiic  diseases.  Herzog,  in  his  commentary  to  the  tablets  of  Epidaurus  (Die 
Wunderheilungen  v.  Epidaurus,  L  c.)  expressly  mentions  that  the  diseases  cured  by 
dK  god  are  those  which  are  not  or  cannot  be  cored  by  human  physicians.  Later, 
when  the  chronic  diseases  are  also  treated  by  physicians,  the  religious  incubations 
are  more  restricted  to  the  revelation  of  remedies,  and  the  type  of  illnesses  dealt 
with  in  the  temples  changes  (Weinreich,  1.  c,  pp.  113  sq.).  Still,  the  god  performs 
miracles  as  in  the  case  described  by  Rufus,  cf.  p.  240,  124  and  in  this  sense  religious 
medicine  of  course  could  never  be  replaced  by  human  medicine.  For,  as  Rufus  says : 
"  If  somebody  were  so  good  a  physician  that  he  could  provoke  fever  (as  the  god 
can),  there  would  be  no  need  for  any  other  procedure  of  healing.” 
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disapproval  of  every  aetiolc^  and  is  therefore  destructive  of  medical 
science.  Moreover,  the  majority  of  physicians  belong  to  the  Dogmatic 
school.  The  Dogmatists  and  the  unknown  practitioners  are  religious 
and  hostile  to  magic  which  is  held  to  be  superstition.  From  the 
beginning  till  the  md  of  antiquity  there  is  no  change  in  the  attitude 
of  the  physicians  in  this  respect.  The  relation  of  medicine  to  religion 
and  magic  therefore,  cannot  be  used  for  distinguishing  different 
epochs  of  medical  history.  Greek  medical  art  is  a  science,  it  is  the 
begiiming  of  modem  science  and  yet  different  from  it  in  its 
foundation. 


GUILLAUME  ADER  AND  HIS  CONTRIBUTION  TO 
BIBLICAL  MEDICINE 

OWSEI  TEMKIN 

The  interpretation  of  the  diseases  and  miraculous  cures  related 
in  the  Bible  has  always  formed  an  essential  part  of  theological  studies 
and,  due  to  the  theological  rather  than  medical  interests  of  the 
middle-ages,  it  was  the  theologians  rather  than  the  physicians  who 
treated  the  subject  during  that  period.  It  is  only  from  the  16th 
century  on  that  we  find  an  increasing  number  of  medical  authors  ^ 
and  the  “  Enarrationes  de  aegrotis  et  morbis  in  Evangelio  ”  pub¬ 
lished  by  Guillaume  Ader  in  1620  is,  therefore,  one  of  the  early 
forerunners  of  such  famous  works  as  Thomas  Bartholinus’  “  De 
morbis  biblids  "  and  Richard  Mead’s  “  Medica  sacra.” 

As  a  physician  Ader  has  been  almost  entirely  forgotten,^*  but  as 
a  poet  he  has  retained  some  fame,  chiefly  owing  to  the  fact  that 
his  poetry  was  written  in  the  patois  of  Gascony,  of  which  he  was 
a  native.  “  Lou  Gentilome  Gascotm,”  written  in  honour  of  the 
great  Gascon,  Henry  IV,  describes  in  vivid  language  the  training, 
virtues  and  deeds  of  the  ideal  Gascon  nobleman.  ”  Lou  Catotmet 
Gascoun  ”  derives  its  name  from  the  elder  Cato  to  whom  the  middle- 
ages  attributed  a  collection  of  Latin  distichs.  Its  100  quatrains  give 
moral  advice  suitable  for  the  everyday  life  of  the  farmers  and 
middle-classes  of  Gascony.  Both  poems  have  been  studied  by  various 
authors*  and  have  been  edited  together  with  a  French  translation 
by  A.  Vignaux  and  A.  Jeanroy.*  What  little  we  know  about  the 

*  la  Alberti  Fabricii  Bibliograi^ia  antiquaria  eta,  Vol.  I,  3rd  ed.,  Hamburgi  1760, 
p.  503 :  “.  . .  plura  sacranitn  litteranim  loca  ex  Medicomm  et  Physiconim,  Madie- 
maticominqiK  obtervationibus  illustrantur,  quod  institutum  pridem  fuit  Francucii 
Vallesu  Covarruviani  Medici,  libro  de  sacra  Philosophia,  sive  de  iis  quae  scripta 
sunt  Phjrsice  in  libris  sacris,  Lugd.  1588,  1595,  8vo.’’ 

^For  older  appreciations  of  Ader,  cl  ag.,  Haller,  Bibliotheca  medicinae 
practicaa  T.  II,  p.  492 1 

*  For  bibliography  ci  article  Ader,  Guillaume,  in  “  Dictionnaire  de  Biographic 
Frangaise,"  T.  I.  Paris  1932,  coL  567  ff. 

*Po6sies  de  Guillaume  Ader,  publi6es  avec  notice,  traduction  et  notes  (Biblio- 
thique  M^idionale,  Ire  s6rie.  Tome  IX),  Toulouse-Paris,  1904.  Unfortunately, 
the  book  of  J.  Michelet,  Pontes  gascons  du  Gers,  Auch  1904,  was  not  available 
to  me. 
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life  of  Ader  is  chiefly  due  to  the  efforts  of  his  modem  literary 
interpreters. 

Guillaume  Ader  was  bom  in  or  near  Lombez/  a  small  town  in  the 
departement  du  Gers,  in  approximately  1569.*  In  1587  we  find  him 
in  Toulouse  where,  under  the  date  of  March  25th,  he  is  mentioned 
as  a  student  on  a  register  of  the  “  Blue  Penitents  ”  of  Toulouse,  a 
religious  confraternity.'  At  the  same  time  he  must  have  studied 
medicine  in  Montpellier,  for  he  refers  to  “  Hucherius  praeceptor 
noster  Monspeliensis,” '  while  in  1590-91,  Mercerius,  the  physician 
of  the  Cardinal  Joyetise,  was  his  teacher  and  under  his  guidance  he 
had  an  opportunity  of  studying  an  epidemic  then  ravaging  the 
country.*  It  is  therefore  most  probable  that  he  studied  at  both 
universities  but  neither  the  date  nor  the  {dace  of  his  graduation  is 
known. 

Ader  married  one  Magdelaine  de  Lux  and  it  seems  as  if  his  life 
had  been  divided  between  Toulouse  and  Gimont  a  town  not  far  away 
from  his  native  Lombez.  As  early  as  1603  a  daughter  of  his  was 
baptized  at  Gimont  and,  in  1608  a  son,  Pierre.*  In  the  same  year 
he  was  called  in  by  the  magistrate  of  the  town  to  examine  the  body 
of  a  man  suspected  of  having  died  of  the  plague.^*  In  later  years, 

*  There  hu  been  some  dispute  whether  he  was  bom  at  Lombez  or  at  GimooL 
Vifnaux,  L  c,  p.  xxxrii,  considers  a  passage  in  the  Gentilome  Gascoon  where  Adtr 
calls  Lombez  his  dear  country,  decisive.  This  thesis,  proposed  by  J.-B.  Noukt, 
Essai  sur  lliistoire  littiraire  des  patois  du  midi  de  la  France  anx  XVIe  et  XVIIc 
siicles,  Paris,  1859,  p.  49,  is  fnrdter  supported  by  p.  413  of  Ader’s  Enarradooes 
where  he  says  with  reference  to  two  patients :  **  Unns  eorum  erat  Lumberiis,  in 
diarissima  patria  mea.”  It  is  probably  widi  reference  to  this  passage  that  Halkr, 
L  c,  says :  "  ex  pago  Lombieres.” 

*  In  die  preface  to  his  Enarrationes,  probably  written  in  1619,  Ader  says:  "si 
quid  artis  per  triginta  annos  Medicinam  discendo,  docendo,  faciendoque  ingenioio 
nostro  comparatum  est "  whidi  would  date  the  beginning  of  his  mtdical  studies  at 
around  1589  at  which  time  he  may  be  supposed  to  have  been  20  years  old.  Tbs 
"  Dictioanaire,"  L  c,  gives  "  vers  1575." 

*  Vignaux,  L  c,  p.  vii :  "  Le  plus  ancient  document  qui  le  conceme  est  la  mention 
sur  un  registre  des  Patents  bleus  de  Toulouse,  i  la  date  du  25  mars  1587,  de 
'  Guillaume  Dader,  escolier,  de  Gascouigne.' " 

*  Enarrationes,  p.  421-422. 

*  De  pestis  cognitiooe,  p.  79 :  " . . .  et  in  praefata  Narbonensi  peste  maior  aegro- 
tantium  pars  cum  immedicabili  dysenteria  interih.  His  medebatur  praeceptor  mens 
Mercerius  Cardinalis  Joyosae  ardiiatros  "  etc.  Ci  Vignaux,  L  c.,  p.  viiL 

*  Cl  Vignaux,  L  c,  p.  ix-x,  and  fmr  the  rest  of  die  family,  p.  xvii,  footnote. 

De  pestis  cognitiooe,  p.  94-96. 
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Gimont  certainly  was  his  residence,  for  when  he  died  on  June  23rd 
1638,  his  death  was  registered  there  as  that  of  “  Me.  Guilhaume 
Adcr,  docteur  en  m^ecine  et  medecin  de  la  ville  de  Gimont." 

In  the  framework  of  the  old  system  of  medicine,  Ader  reveals 
himself  as  a  circumspect  and  shrewd  practitioner.  Although  he 
himself  believes  in  astrological  predictions  of  epidemics,^*  he  does 
not  hesitate  to  make  a  rather  hypocritical  use  of  the  horoscope  for 
psychotherapeutic  purposes.  He  had  two  cases  of  young  men  who 
had  become  mute  and  could  not  be  brought  to  speak,  but  Ader 
effected  a  cure  by  first  frightening  and  then  impressing  them.  From 
dieir  horoscopes  he  predicted  their  death.  Then  he  gave  them  a 
remedy  to  drink  which  he  commended  as  occult,  and  their  speech 
was  immediately  restored  to  the  satisfaction  of  all  present.^'  His 
good  common-sense  is  also  revealed  by  the  story  of  two  students  who, 
having  studied  too  much  and  having  acquired  a  melancholic  tem¬ 
perament  in  Toulouse,  a  town  which  did  not  suit  their  constitution, 
had  finally  become  mad  and  could  scarcely  be  restrained  even  with 
fetters.  The  most  experienced  physicians  of  the  town  being  unable 
to  cure  them,  Ader  was  called  in  and  expressed  the  opinion  that  the 
two  young  men  needed  a  change  of  air  and  manner  of  life.  On  his 
advice  they  were  sent  home,  where  they  recovered  completely 

Gimont  was  the  centre  of  Ader’s  poetic  activities.  The  preface 
to  his  “  Catounet  Gascoim  ”  is  dated  from  Gimont,  October  1st,  1607, 
and  at  the  end  of  the  same  poem  he  added  a  French  sonnet  and  a 
Latin  distich  “  aux  galans  hommes  et  poetes  Gimontois,"  where  he 
tells  this  circle  of  provincial  poets : 

’*Ci  Vignaux,  Lc,  p.  xri  and  xIviiL  Vignaux,  p.  xiii,  thinks  that  only  frcmi 
1625  on  cam  Ader’s  residence  in  Gimont  be  accepted  as  certain,  whereas  Jeanroy, 
3>id.,  p.  xxriii,  footnote,  believes  diat  he  moved  there  from  Toulouse  between  June 
lltfa  and  October  1st  1607. 

**  Cl  De  pestis  cognitione,  pp.  16-21  and  91. 

”  Enarrationes,  p.  412-413:  “.  .  .  ut  duos  praestantes  et  doctos  iuvenes,  quos  nos 
▼idinnis  a  multis  diebus  factos  mutos,  nec  velle  loqui,  etiam  si  diversorum  Medicorum 
praescripto,  frictionibus  asperis,  dolorificis  ligaturis,  scarificationibus  profundissimis 
circa  scapulas  urgerentur.  Quos  simulata  ab  eonim  horoscopo  a  nobis  ante  eos 
depicto  praedictione  mortis,  et  dato  ac  propinato  remedio,  quod  ut  occultum  prae- 
dxabamus,  magno  adstantium  applausu  extemplo  fecimus  loquentes.  Unus  eorum 
erat  Lumberiis,  in  charissima  patria  mea,  alter  florentissima  in  urbe  Cadurcorum.” 

“Ibid.,  p.  234-23S. 
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“  Vous  aymez  tendrement  vostre  Muse  Gascone, 

Qui  docte,  riche,  et  belle  en  yostre  vers  resonne, 

£t  se  faict  escouter  au  langage  voisin.” 

He  must  have  been  well  esteemed  by  his  literary  friends  who  wrote 
flattering  poems  in  honour  of  his  “Gentilome  Gascoun,”  but  his 
own  ambitions  had  a  higher  aim,  for  in  the  same  sonnet  he  adds : 

Je  Tayme,  mais  non  pas  pour  allumer  des  flammes, 

Mais  pour  remedier  aux  erreurs  de  nos  ames 
Et  me  dire  en  effect,  d’ame  et  corps  Mededn.”  “ 

His  desire  of  combining  his  medical  and  poetic  interests  found  a 
further  expression  in  a  French  poem  on  the  “  Bezoar  ’’-stone,  which 
he  published  before  1628  but  which  has  been  lost.  From  the  remarks 
in  his  “  De  pestis  cc^;nitione  ”  it  can,  however,  be  inferred  that  he 
distinguished  three  kinds  of  bezoar-stone :  first,  the  “  lacrimula 
cervi,”  a  concretion  in  the  comer  of  the  eye  of  the  deer,  secondly,  the 
stone  in  the  stomach  of  the  Persian  he-goat  to  which  he  attributed 
great  powers  for  the  expulsion  of  poisons  and  the  cure  of  pestilential 
fevers,  and  finally,  the  pseudo-bezoar  which  had  no  powers  what¬ 
ever,  although  it  was  sold  at  a  high  price.^* 

The  centre  of  his  activities  as  a  medical  teacher  and  lecturer  was 
Toulouse.  Chiefly  owing  to  two  men,  Augier  Ferrier,  the  favorite  of 
Catherine  of  Medici,  who  was  professor  at  Toulouse  from  1581 
till  his  death  in  1588,  and  the  even  more  important  i^ilosopher 
and  physician  Francisco  Sanchez  who  occupied  one  of  the  medical 
chairs  from  1611  till  1623,  the  medical  faculty  of  Toulouse  had  at 
that  time  emerged  from  its  rather  obscure  existence.^^  Ader  did 
not  become  one  of  the  “  doctores  regentes,”  i.  e.  full  professors ; 

”  Ponies  de  Gaillamne  Ader,  L  c.,  p.  220. 

”  De  pestis  cognitiooe,  p.  52-53 :  “  De  Bezoar  editum  est  a  nobis  poema  Gankum. 
Prinram  bezoar  est  cerri  lacrimula,  ad  maiorem  ocnli  canthum  indorata.  Alhid 
bezoar  est  lapis  in  ventriculo  hirci  Persici,  Pazan  dkti  repertus.  Horum  autem 
magna  vis  est  ad  expellenda  cuiuslibet  generis  renena,  curandasque  febres  pestilentes. 
Terthan  falsum  est  ex  locis  Persae  vicinis,  montibusque  Gxnorin,  et  aliis  adductum, 
quod  neque  similes  habet  vires,  neque  gry  quidem  adversus  venenatos  et  pestilentes 
morbus  virium  habet :  ut  multis  experimentis  visum  a  nobis  est.  Hoc  tamen  pseudo- 
bezoar  nobis  est  vulgare,  magnique  pretii,  licet  nullhis  efFectus.”  Cl  also  ibid.,  p.  76. 

”  Cl  J.  Barbot,  Les  chroniques  de  la  Faculty  de  M^decine  de  Toulouse,  T.  I, 
Toulouse,  1905,  pp.  82  £F.  and  pp.  112  £F. 
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be  probably  belonged  to  the  lecturers  who  were  chosen  by  the  doctors 
forming  the  faculty/*  It  has  even  been  assumed  that  he  gave  instruc¬ 
tion  about  the  plague  at  the  hospital  of  St.  Jacob/*  an  assumption 
which  is  based  on  a  book  which  appeared  under  the  title :  Guillelmi 
Ader  Medici  Tolosatis,  De  pestis  cognitione,  praevisione,  et  remediis. 
Praelectiones  in  libellulum  redactae.  Ad  augustissimum  nobilis- 
simomque  Senatum  Tolosanum.  Tolosae  Typis  Raim.  Colomerii, 
Rq^is  et  Academiae  Typo  graphi.  1628.  But  while  it  is  possible  that 
at  least  in  1607  he  held  some  kind  of  medical  post  in  Toulouse/* 
the  work  on  the  plague  seems  much  more  like  an  outcome  of  a 
lecture  course  on  surgery,  in  which  he  followed  the  famous  medieval 
surgeon  Guy  de  Chauliac.*^  Ader’s  interest  in  surgery  is  further¬ 
more  confirmed  by  a  little  book  of  35  pages,  “De  la  methode  de 
consulter  les  maladies  chirurgicales,”  which  was  published  in  Paris 
in  1628  and  the  only  copy  of  which  is  preserved  at  the  BibUoth^ue 
Sainte-Genevieve  in  Paris.** 

But  by  far  the  most  voluminous  and  most  interesting  of  his  medical 
publications  is  his  contribution  to  biblical  medicine,  his  “  Enarrationes 
de  aegrotis  et  morbis  in  Evangelio.  Opus  in  miraculorum  Christi 
Domini  amplitudinem  Ecclesiae  Qiristianae  elimatum."  The  book 
was  first  published  in  Toulouse  in  1620  in  two  separate  editions, 
one  “  typis  Ramundi  Colomerii  ”  (12  1,,  450  pp.,  3  1.)  showing  the 

**  Cl  Vignaux,  p.  xi  and  Barbot,  L  c,  p.  170. 

“Barbot,  L  c.,  p.  412. 

**  De  pestis  cognitioDe,  p.  92 :  .  pauciqne  smxt  qui  laborent  in  orbe,  et  xeno- 

dodiio  Diri  Jacobi  huius  urbis  Tolosae,  qaomm  salnti  praesnm,  dum  hodierna  die 
tmdecima  Jnnii,  anno  septimo  supra  mille  sexcentesimtnn  haec  scribo.” — ^From  this 
passage  it  has  been  concluded  that  he  was  phjrsician  at  die  hospital  (cl  Vignaux, 

L  c,  p.  ix-x)  ;  it  may,  however,  simply  mean  that  he  had  patients  in  the  city  and  its 
ho^ital 

*^  De  pestis  cognitione :  "  Ad  auditores,  Praefatio.  Ad  morbos  pectoris  externos, 
Dum  hodierna  exercitatione  cum  Guidone  Cauliaco  dhrertimus  (Auditores  Philiatri) 
Bwvit  me  tanti,  tamque  fidelis,  et  experti  Medici  historia  de  peste  universali,  totoque 
mnndo  funesto.** 

**C1  Vignaux,  Lc,  p.  xxxvL  Couture  who  rediscovered  diis  bods  gives  the 
lollowing  description  of  the  work  which  I  have  not  seen De  la  methode  de  c<m- 
ndter  let  maladies  chimrgicales.  Divitie  en  quatre  parties,  savoir:  la  cognoissaiiee 
dm  smjet  que  ton  traicte,  la  cognoissaitce  de  la  maladie,  la  prognostique  et  la  core 
ficelle.  Avec  an  sommoire  de  tomtes  sortes  de  consultes,  et  exemples  familiers  smr 
la  fm.  A  Paris,  ekes  Cardin  Besongne,  am  second  pilier  de  la  gremde  salle  dm 
Palais.  1628,  35  pages  in-12,’'  etc.  (Bulletin  du  Bouquiniste,  T.  VII,  1860,  p.  295). 
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arms  of  Daffis,  bishop  of  Lombez,  on  the  title-page ;  **  the  other, 

“  Apud  Dominicum,  et  Petnim  Bose  ”  (12  1.,  458  pp.,  31.)  showing 
a  landsca^  with  a  shepherd  and  two  sheep  on  the  title-page  (cf.  fig. 
1).**  The  latter  edition  appeared  also  under  the  date  of  1621.  The 
number  of  later  editions  has  not  yet  been  established.** 

The  reader  is  informed  of  the  aims  of  the  work  in  the  dedicatory 
letter  to  the  bishop  of  Lombez,  Bernard  Daffis,  and  in  a  preface  to 
the  reader.  The  book  is  written  to  the  glory  of  Christ  and  his 
dmreh.  It  has  been  known  that  Christ  cured  a  great  number  of 
sick  people  but  nobody  has  shown  so  far  that  these  people  sufiFered 
from  diseases  whidi  were  absolutely  incurable  by  the  medical  art 
In  demonstrating  this  fact,  Ader  seeks  to  prove  the  true  omnipotence 
of  Christ,**  and  this  demonstration  forms  the  first  part  of  the  book. 
There  may,  however,  be  readers  who  are  not  acquainted  with  medi¬ 
cine,  and  for  their  benefit  the  principles  of  the  art  must  be  outlined 
and  the  diseases,  as  diagnosed  in  the  first  part,  expounded  from  a 
medical  point  of  view.  This  forms  the  subject  of  the  second  and 
third  parts  of  the  work.** 

Whoever  has  tried  to  diagnose  exactly  the  diseases  described  in 
the  BiUe  knows  how  difficult  a  task  this  is,  and  the  subject  has 
remained  controversial  to  the  present  day.**  But  although  fully 
conscious  of  the  difficulties  involved,  Ader  trusts  his  thirty  years 
of  medical  experience  and  he  succeeds  not  only  in  establishing  a 
diagnosis  but  even  in  proving  in  every  case  to  his  own  satisfactira 
that  it  was  incurable  “  lege  artis.”  He  finds  then  that  hopeless  cases 
of  the  following  diseases  were  cured: 

**  Cl  Vignaux,  L  c.,  p.  xxxtL  **  I  have  uaed  tfaia  editkm. 

**  The  “  Dktionnaire  ”  L  c  mentions  (me  “  Londres,  1660,  in-So.’* 

**  **  Antiqnnm  etenim  et  nihil  antiquins  aegrotos  magno  numero  sanasse  Dominum : 
Eos  antem  arte  Medka  incurabiles  omnino  fuisse,  adhoc  a  nemine  demonstratnm. 
Miracolum  qnidem  et  nbique  magnnm  vd  in  leviter  aegroto  dicere.  Surge,  toUe  gra- 
batwn  et  ambnla.  Admirabilhis  tamen  in  desperate,  et  ab  omni  spe  remedii  retro 
collapse.  Christo  ergo  Omnipotenti,  coins  solins  est  rere  tavitaroupiyup 
est  oposcnlnm,  (lood  curates  ab  eo  incurabiles  ab  arte  dare  demonstrat** 

**  Pre&ce.  “  Ne  autem  forte  lecteres  quibus  Apollo  noster  ignotus  est,  ant 
remoretur  morbi  ignoratio,  ant  implicet  rennn  medicarum  inexercitata  cognitio: 
utile  visum  est  et  expetitum  a  nmltis,  Medkae  artis  principia  in  secunda  operis 
nostri  parte  propooerc.  Eosqoe  tandem  in  tertia  enarrare  morbos,  <iuibus  prae- 
hensos  iam  dictos  reperiemus  aegrotos.** 

**  Cl,  e  g.,  Friedrkdi  Fenner,  Die  Krankheit  im  Neuen  Testament  Leiptig,  1930. 


M 


I 


GVILLELMI  ADER 

MEDICI, 

ENARRATIONE& 
DE  ^GROTIS,  ET  MORBIS 
in  Eoangdio. 

o  p  r  s 

XH  MIRACVLORVM  CHRISTI 
Domini  amplimdinem  Ecdefiae  Chti- 
ftianc  elimatiun. 

Oftris  fdrtes  viJioUfit ft<iutns 


TOLOSAP» 

Apod  Dominicum ,  &  Pecmm  Bo(^« 


M.  DC.  XX. 

Fig.  1. 


253 


254 


OWSEI  TEMKIN 


Leprosy ; — S.  Matth.  8,  2  —  S.  Mark  1,  40  —  S.  Luke  5, 12. 

Paralysis : — 1st  case :  S.  Matth.  8,  5  “  S.  Luke  7,  2 ; 

2nd  case :  S.  Matth.  9,  2  —  S.  Mark  2, 3 ; 

3rd  case :  S.  John  5,  5. 

Chronic  muscular  contraction  (“  convulsio  ”)  : — S.  Luke  13, 11. 

Epilepsy: — S.  Matth.  17,  15  —  S.  Mark  9,  17  —  S.  Luke  9,  38. 

Lycanthropy ; — S.  Matth.  8,  28  S.  Luke  8, 27  —  S.  Mark  5, 2. 

Blindness : — 1st  case :  S.  Matth.  9, 27 ; 

2nd  case :  S.  Matth.  20,  29  —  S.  Mark,  10,  46  — 
S.  Luke  18,  35. 

Muteness : — S.  Matth.  9,  32. 

Muteness  combined  with  deafness : — S.  Mark  7,  32. 

Fever : — 1st  case :  S.  Matth.  8,  14  ■■  S.  Mark  1,  30  —  S.  Luke 
4,38; 

2nd  case :  S.  John  4, 46. 

Dropsy: — S.  Luke  14,2. 

Atrophy  of  the  arm  combined  with  muscular  contraction: 

S.  Matth.  12,  10  —  S.  Luke  6,  6  ~  S.  Mark  3,  1. 

Uterine  bleeding : — S.  Matth.  9,  20  —  S.  Mark  5, 25  —  S. 

Luke  8,  43. 

To  illustrate  the  methods  which  Ader  applies  in  his  interpretation, 
it  will  be  best  to  analyse  one  of  the  cases  in  more  detail,  e.  g.,  that 
of  supposed  lycanthropy.”  He  inquires  first  into  the  locality  where 
the  miracle  of  the  expulsion  of  the  demons  took  place,  and  finds 
that  this  locality  was  especially  apt  to  cause  the  accumulation  of 
melancholic  humors.  That  melancholy  was  involved  seems  to  be 
clear  from  the  words  of  S.  Matth.  8,  28 :  “.  .  .  ccaning  out  of  the 
tombs,  exceeding  fierce,  so  that  no  man  might  pass  by  that  way." 
And  the  description  in  S.  Luke  8,  27 :  “a  certain  man,  which  had 
devils  long  time,  and  ware  no  clothes,  neither  abode  in  any  house, 
but  in  the  tombs,"  and  8,  29 :  " .  .  .  and  he  was  kept  bound  with 
chains  and  in  fetters ;  and  he  brake  the  bands,  and  was  driven  of  the 
devil  into  the  wilderness,"  Ader  compares  with  the  symptoms  of 
lycanthropy  as  given  by  Paulus  of  Aegina,  book  3,  chap.  16,  and 
finds  an  almost  complete  congruity.  But  there  is  further  confirma¬ 
tion.  From  the  itinerary  of  Christ,  Ader  concludes  that  the  cure 

"Ci  Enamtioiies,  pp.  31-41. 
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took  place  in  the  last  part  of  winter,  around  February,  and  indeed 
the  learned  physicians  Mercurialis  and  Massaria  have  noted  that 
lycanthropy  occurs  imder  the  influence  of  this  season.*®  Lycanthropy 
is  a  form  of  mania  which  again  is  an  advanced  stage  of  melancholy, 
and  Mercurialis  numbers  a  disgraceful  and  shameful  life  among 
the  causes  of  the  lycanthropic  form  of  melancholy.  Now  the  patient 
mentioned  by  S.  Mark  and  S.  Luke  was  famous  and  well-known 
in  the  country  of  the  Gadarenes,  a  garden  of  riches  and  pleasantness ; 
he  must,  therefore,  have  been  rich,  or  at  least  have  associated  with 
rich  people.  But  “  ubi  divitiae,  ibi  vitia :  ubi  afHuxus,  ibi  luxus :  ubi 
Plutus,  ibi  Venus.”  **  And  such  a  severe  illness  was  cured  by  the 
simple  command  of  Christ :  ”  Come  out  of  the  man,  thou  unclean 
spirit.”  This,  as  Ader  points  out,  was  indeed  a  great  miracle.  But 
even  if  the  affliction  had  not  been  caused  by  demons  but  were  a 
simple  case  of  melancholy,  as  some  impious  Epicureans  might  main¬ 
tain,**  the  miracle  would  not  have  been  less  impressive.  For  it  is 
obvious  on  the  authority  of  Hippocrates,  that  such  a  derangement 
of  the  melancholic  humours  could  not  be  cured  by  the  physicians. 

Ader’s  interpretation  clearly  labours  under  a  difficulty.  Accord¬ 
ing  to  the  biblical  text  these  patients  as  well  as  many  others  were 
possessed  by  demons.  Origines  had  already  emphasised  that  they 
were  cases  of  demoniac  possession  and  nothing  else.**  Against 
Origines  Ader  contends  that  a  disease  must  have  been  involved** 
and  this  is  an  obvious  condition  for  his  whole  interpretation.  On 
the  other  hand,  he  does  not  deny  the  existence  and  potency  of  demons 
but  firmly  believes  in  them,  and  in  the  third  part  of  the  work  he  tries 
to  make  his  attitude  clear.  Demons,  he  thinks,  may  enter  the  body 
and  may  act  on  the  humours,  and  may  thus  be  a  cause  of  the  develop¬ 
ment  of  any  disease.  It  is  therefore  extremely  difficult  to  ascertain 

**  Ibid,  p.  37 :  “  Quo  tempore  notant  doctissimi  Medici  Mercurialis  et  Massaria  a 
propria  quadam  huius  temporis  constitutione,  Lycanthropiam  contingere.” 

"  Ibid,  p.  38. 

“Ibid,  p.  39:  “  Sed  (date  hoc  Christiano  Medico  in  nefarios  illos  et  impios 
Naturae  aut  Fati  credulos  quos  tenet  Epicurus.)  Sint  propositi  (jeraseni  absque 
Daemone  pure  melancholici,”  etc 

**For  Origines’  attitude  cf.  F.  J.  Dolger,  Der  Einfluss  des  Origines  auf  die 
Beurteilung  der  Epilepsie  und  Mondsucht  im  christlichen  Altertum  (Antike  und 
Christentum,  Band  IV,  Munster  i.  W.  1934,  pp.  95  ff.). 

**  Enarrationes,  p.  32 :  “  non  erit  absonum,  aut  a  divinis  literis,  et  Evangelistarum 
mente  alienum :  si  eos  etiam  a  morbifica  causa  laborasse  morbo  intelligamus.” 
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whether  a  disease  is  purely  natural,  or  whether  supernatural  powers 
are  involved  in  it  In  a  chapter  which  is  very  interesting  from  a 
cultural  point  of  view,  he  tries  to  distinguish  between  natural  epilepsy, 
ecstasy  due  to  divine  inspiration,  and  ecstatic  states  due  to  diabolic 
possession ;  **  for  he  knows  that  all  three  of  these  conditions  may 
show  very  similar  symptcuns. 

It  is  at  this  point  that  we  may  draw  a  comparison  between  Ader's 
work  and  the  “  Medica  sacra  ’’  of  Richard  Mead.  The  purpose  of 
dieir  works  was  ultimately  the  same,  since  both  tried  to  demonstrate 
the  power  of  Christ. **  The  differences  seem  to  lie  in  two  directions; 
whereas  Ader  admits  the  role  played  by  demons,  it  is  one  of  Mead’s 
diief  objectives  to  refute  such  superstitious  beliefs ;  and  where  Mead 
is  satisfied  to  point  out  the  kind  of  disease,  Ader  has  to  enter  upon 
very  abstruse  arguments  in  order  to  prove  the  absolute  incurability 
of  the  case. 

Strictly  speaking  it  is  only  the  first  part  of  Ader’s  book  which 
deals  with  the  diseases  of  the  gospels.  But  the  second  and  third  parts 
are  interesting  in  so  far  as  they  contain  a  short  and  rather  straight¬ 
forward  account  of  medicine  as  given  by  a  French  provincial  phy¬ 
sician  to  an  audience  of  non-medical  men  in  the  early  17th  century. 
As  could  be  expected  from  the  first  part,  where  quotations  from 
church- fathers  and  later  theologians  revealed  a  broad  learning,  Ader 
is  well  versed  in  the  medical  literature  of  his  days.  In  his  account  of 
the  anatomy  of  the  human  body  he  follows  the  order  of  the  medieval 
dissections,  as  he  himself  may  have  conducted  them,  and  for  a  fuller 
account  he  refers  the  reader  to  the  works  of  Galen  or  the  modems, 
Vesalius,  Sylvius,  Laurentius  and  others.*’  He  describes  the  three 
ossicles  of  the  ear  and  notes  that  they  had  been  unknown  to  the 
ancients.**  He  is  doubtful  about  the  fimctions  of  the  so-called  retc 

**  Ibid,  p.  359 :  **  De  differentia  Epilepsiae  ab  ecstasi  divina,  et  ea  quae  est  a 
daemone,  a  furore,  stupore,  etc** 

**  This  has  been  noted  long  ago.  Ci,  e.  g.,  "  Biografia  Universale,”  VoL  I, 
Veneaia,  1822,  p.  227. 

**  Enarrationes,  p.  127  f. :  ”  Et  ad  sublevandam  in  tam  longo  opere  memoriam, 
solas  corporis  partes  et  earum  usum  brevi  desigoemus,  eo  ordine,  quo  eas  in  publicis 
sectionibus  nos  saepe  demonstrannis,  pleniorem  earum  enarrationem  ad  opus  Anatomi- 
cum  Galeni,  aut  recentiorum,  Vessalii,  Sylvii,  Laurentii,  vd  alterius  qui  erit  ex  vote 
et  ad  manum,  referentes.” 

**  Ibid,  p.  164 :  ”  Sed  dktu  minim,  sunt  in  hac  camera  ossicula  tria,  veteribus 
minime  nota. . . .  Imposita  est  illis  nomenclatura  a  forma  Incus,  Stapes,  et  Malleolus.” 
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mirabile  at  the  base  of  the  brain.**  The  septum  of  the  heart,  how¬ 
ever,  still  contains  pores  to  let  the  blood  pass  from  the  right  to  the 
left  ventricle,**  and  for  the  traditional  seven  pairs  of  cerebral  nerves 
he  quotes  the  following  distich : 

Optica  prima  ooilos,  movet  altera,  tertia  gustat. 

Quartaque,  quinta  audit,  sexta  vaga,  septima  linguae  est.*^ 

One  of  his  main  sixteenth  century  authorities  is  Femel  **  whom,  how¬ 
ever,  he  does  not  follow  slavishly ;  and  amongst  the  others  he  quotes 
Fracastoro,  Falloppia,  Riolan,  Holerius,  Duretus  and  Par&  But  the 
chief  and  undoubted  authorities  are  still  Galen  and  Hippocrates  and 
it  must  be  admitted  that  he  makes  good  use  of  his  thorough  knowl¬ 
edge  of  the  ancients.  Thtu,  for  instance,  he  mentions  pennission  of 
the  abdomen  as  a  differential  sign  between  ascites  and  tympanitis,** 
a  procedure  which  had  been  described  by  Galen  and  Aretaeus.**  The 
influence  of  the  medical  work  of  the  Renaissance,  cm  the  other  hand, 
is  chiefly  noticeable  in  his  language.  He  writes  the  barcx}ue  Latin 
style  which  is  intermingled  with  Greek  terms  and  whole  sentences, 
the  Arabic  terms  having  disappeared  almost  entirely. 

The  “  Enarrationes  ”  are  the  publication  of  a  series  of  lectures 
which  Ader  began  in  1617  with  a  speech,  printed  at  the  end  of  the 
book,  on  the  subject :  “  Christ  the  Lord  is  the  true  physician  of  all 
diseases.  Against  those  who  promise  to  cure  all  diseases  by  remedies 
unscientifically  derived  from  the  art,  or  invented  by  the  fraud  of 
demons,*'  **  i.  e.  against  empirics  and  Paracelsists.  Ader  considers 
Hippocrates  the  true  founder  of  medicine  who  had  opposed  the 
frauds  of  the  heathen  priests,  and  he  calls  upon  his  hearers  to  follow 

••IbKL,p.  159. 

‘•Ibid.p.  148. 

“Ibid.,  p.  160-161. 

p.  229:  “Nullus  est,  meo  iudkio,  in  cognitiooe  singuloram  roorbomm 
Ferndio  nostro  pneferendus  ”  etc 

**  Ibid.,  p.  435 :  “  Percussi  autem  tympani  in  modtun  respoodet  sonus  ad  manns 
iapnlstini  in  Tympanitc” 

**  Ci  Galen,  ed.  Kudin,  voL  VIII,  951 ;  Aretaeus,  On  the  causes  and  symptoms 
of  chronic  diseases,  book  2,  chap.  L 

**  Enarratioaes,  p.  446 :  “  Guillelmi  Ader  MedicL  Oratia  Habita  Tolosae  Anno 
1617.  antequam  praefatas  Enarrationes  pdilice  diceret  Christum  Dominum  mor- 
bomm  omnium  verum  esse  Medicum.  Adversus  eos,  qui  remediis  ab  arte  pethis 
insdenter,  aut  Daemonum  fraude  inventis,  morbos  omnes  curare  pollicentur.” 
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Hippocrates  and  not  to  listen  to  Paracelsus,  whom  he  quotes  as 
having  said:  “  We  must  learn  all  arts,  must  try  everything;  the 
lesser  has  to  learn  from  the  greater.  The  devil  is  more  learned  than 
we  are :  if  we  know  his  art,  we  do  not  offend  God.  Let  nobody  care 
whence  the  good  things  come  to  us,  whether  they  proceed  from  good 
or  from  bad  spirits.”  **  Again  and  again  he  declaims  against  treat¬ 
ment  by  old  women  and  empirics,*^  and  the  use  of  chemical  drugs, 
which  “  diabolic  impostures  ”  he  never  employs  himself.** 

A  curious  rumor  had  it  that  the  “  Enarrationes  ”  had  only  been 
written  as  a  recantation  of  an  earlier  work  in  which  Ader  had 
contended  that  all  the  diseases  mentioned  in  the  gospels  could  have 
been  cured  by  perfectly  natural  means,  without  the  help  of  divine 
miracles.**  There  is  no  evidence  for  such  an  accusation  which 
appears  highly  improbable.  For  the  belief  that  such  desperate  cases 
as  described  in  the  gospel  could  not  be  cured  by  men  but  needed 
divine  miracles  is  fundamental  for  Ader’s  fight  against  Paracelsus 
whom  he  accuses  of  having  promised  the  cure  of  all  diseases,  even 
demoniac  possession  and  leprosy,  a  contention  which  Ader  considers 
the  idea  of  a  madman.** 

**  Ibid,  p.  450 :  "  Andite  putidissimum  doctorem  impudentissiino  suo  in  libra,  de 
origine  morbonun  inritibilium.  Discendae  sunt  nobis  omnes  artes  (ait  blattentor) 
omnia  tentanda,  minor  discat  a  maiore,  Diaboltu  est  nobis  doctior:  si  illius  artem 
callemus  Denm  non  offendimus.  Nemini  cnrae  sit  unde  nobis  bona  adveniant,  sive 
a  bonis  sive  a  malis  spiritibos  pracedant" 

**  IbkL,  p.  429 :  “  Mulierculis  et  renim  medicarom  imperitis  ne  fidamus,  temerarios 
ciniflones,  agirtas,  et  empiricos  fallaces  exsibilemus.” — In  die  dedication  of  his  De 
pestis  cognitione  he  beseeches  the  senate  to  keep  the  "  impostores,  fumivendulos 
Chimistas,  futiles  seplasiarios  et  pseudospagiricos  "  away  from  die  dty. 

**  De  pestis  cognitione,  p.  48 :  “  Scio  quosdam  describere  empirics,  et  spagirids 
usitata  remedia,  pillulas  Mercuriales,  Antimonii  flores,  aliaque  dusdem  farinae. 
Ego  nunquam  utar  his  diabolicis  imposturis  ”  (i.  e.,  as  cathartics). 

"This  story  is  told  eg.  at  lengdi  in  die  "Dizkmario  Poligrafico”  of  Gian- 
francesco  Pivati,  T.  I,  Venezia,  1761,  p.  277,  who  refers  to  “  Vigneul-Marville, 
Miscellanee  di  Storia  e  di  Letteratura  tomo  3.  pag.  152.  e  segg.”  Couture,  1.  c  p. 
294,  expressing  his  own  disbelief  in  the  story,  refers  to  the  French  edition  of  1701. 
I  was,  however,  not  able  to  find  any  trace  of  it  in  the  4th  French  edition  of  Vigneul- 
Marville’s  Melanges  dliistoire  et  de  litterature,  Paris,  1725. 

**  Enarrationes,  pp.  451-452 :  “  Insanit  certe  homo  hie,  imiit  in  se  ipse,  et  segetem 
inddit  suae  famae,  dum  obsessos  a  Daemone  resdtuere,  Leprosos  mundare  si  non 
exuere  pelle,  si  diis  placet  policetur.  Paracelse  celse  nimis,  cave  ne  omen  in  nomine 
sit  ominosum.’* 
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BY 

Paul  Langerhans 
[Berlin,  1869] 

Rqirint  of  the  German  original  with  an  English 
Translation  and  an  Introductory  Essay  by 

H.  Morrison,  M.D. 

"Truth  grows  like  a  living  organism  and  its  gradual  evolution 

may  be  traced  from  the  tiny  germ  to  the  mature  product.” 

OsiXR,  “  Harvey  and  his  Discovery.” 

While  gathering  data,  in  1931,  on  outstanding  contributions  in 
medicine  by  men  still  in  their  undergraduate  years,  I  was  shown 
the  Boston  Medical  Library  copy  of  the  inaugural  thesis  written 
by  Paul  Langerhans.  This  dissertation,  published  in  Berlin  in  1869, 
gave  the  first  description  of  the  specialized  pancreatic  cells  now 
known  as  the  islands  of  Langerhans.  It  was  a  noteworthy  contribu¬ 
tion  and  is  the  more  impressive  in  that  Langerhans  carried  out  this 
research  while  he  was  still  a  medical  student.  He  began  this  investi¬ 
gation  in  the  summer  of  1867  in  Virchow’s  laboratory  in  the  Berlin 
Pathological  Institute,  and  embodied  its  results  in  the  inaugural  dis¬ 
sertation  for  his  doctorate  in  medicine  two  years  later. 

Before  the  publication  of  this  thesis  the  pancreas  was  classified 
anatomically  as  a  salivary  gland,  as  indicated  by  the  terms  "  Bauch- 
speicheldriise  ”  and  “  glande  salivaire  abdominale.”  Although  phy¬ 
siologists,  especially  Qaude  Bernard,  had  already  demonstrated 
(1848  to  1856)  that  its  secretion  played  an  important  role  in  the 
digestion  of  carbohydrates  proteins  and  fats,  still  no  one  before 
Langerhans  had  observed  any  glandular  elements  in  it  other  than 

*From  the  Department  of  Medicine,  Tufts  Medical  School  Read  before  the 
Boston  Medical  History  Qub. 
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the  excretory  canals  and  the  secreting  cavities  of  a  simple  salivary 
gland.  In  his  opening  paragraphs  Langerhans  stresses  that  he  could 
find  nothing  in  the  textbooks  about  the  structure  of  the  pancreas 
other  than  that  it  is  a  racemose  gland.  “  There  is  indeed,”  he  says, 
”  hardly  another  organ  in  which  there  is  such  glaring  contrast  be¬ 
tween  the  brilliant  results  of  physiological  research  and  the  complete 
darkness  in  the  realm  of  anatomic  knowledge.”  Determination  to 
meet  this  challenge  resulted  in  his  modest  little  work  of  thirty-one 
pages  entitled  “  Contributions  to  the  Microscopic  Anatomy  of  the 
Pancreas  ”  which  has  been  acknowledged  the  first  careful  descrip¬ 
tion  of  the  histology  of  this  organ. 

His  technique  was  simple.  He  worked  almost  exclusively  with 
the  pancreas  of  rabbits;  its  thin  laminated  structure  made  it  most 
suitable  for  microscopic  observation,  and  control  studies  had  con¬ 
vinced  him  that  in  its  essential  features  it  did  not  differ  from  that 
of  other  mammals.  Injection  of  the  pancreatic  duct  with  a  colored 
fluid,  chiefly  Berlin  blue  mixed  with  glycerine,  to  bring  out  the  duct 
system,  was  a  procedure  original  with  him.  He  studied  the  gland 
both  in  the  fresh  state  and  after  fixation  and  maceration  for  two  or 
three  days  in  Muller’s  fluid.  This  preparation  allowed  fragmenta¬ 
tion  of  the  tissues  into  dny  particles  for  microscopic  study  without 
destroying  the  cellular  structure. 

In  fresh  specimens  taken  from  the  pancreas  of  rabbits  just  killed 
he  studied  especially  the  duct  system  with  its  rich  ramification  re¬ 
sembling  a  defoliated  tree ;  because  it  appeared  built  up  of  numerous 
fine  granules  he  called  it  a  ”  Komchenbaum.”  The  smallest  ducts 
were  continuous  with  the  lumen  of  the  adni,  and  his  injection  ex¬ 
periments  demonstrated  a  still  further  extension  of  the  excretory 
system  into  the  spaces  between  the  secreting  cells  which  make  up 
the  acini.  Qoser  examination  taught  him  that  the  above-mentioned 
granules  belonged  to  these  acinar  cells  and  that  they  were  located 
in  the  inner  apical  portion  of  these  cells,  adjacent  to  the  lumen  of 
the  acinus.  Now  known  as  zymogen  granules  they  were  first  des¬ 
cribed  by  Qaude  Bernard  and  later  shown  by  Heidenhain  to  be  the 
true  pancreatic  enzymes;  but  Langerhans  considered  them  fat  be¬ 
cause  they  turned  black  with  osmic  acid,  and  dissolved  with  potash, 
ether,  or  diloroform. 
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By  studying  fragments  of  the  gland  after  maceration  he  was 
able  to  differentiate  the  miscellaneous  cells — nine  different  types — 
to  be  found  in  the  pancreas :  the  peritoneal  and  duct  epithelial  cells, 
the  nerve,  connective  tissue,  vascular  and  blood  cells,  the  acinar  cells 
mentioned  above,  and  two  types  not  hitherto  observed  in  any  tissue. 
The  last  two  he  described  in  some  detail.  First  to  attract  his  attention 
were  the  small  spindleshaped  cells  (#8)  seen  almost  within  every 
acinus  in  contact  with  the  secreting  cells,  one,  two,  or  more  cells  in 
the  center.  He  called  them  centro-acinar  cells.  The  close  resemblance 
between  them  and  the  epithelium  of  the  fine  terminal  ducts,  and  the 
continuity  of  the  two,  made  him  feel  that  there  was  functional  re¬ 
lationship  between  them, — that  possibly  the  centro-acinar  cells  were 
the  termination  or  rather  the  beginnings  of  the  excretory  ducts. 

Even  more  interesting  to  him  and  more  puzzling  as  to  their  nature 
were  the  groups  of  cells  scattered  through  the  parenchyma  (#9) 
which  he  designated  as  “  Hauflein.”  To  quote  him:  “  I  mentioned 
above  when  describing  the  varied  structure  which  the  pancreas  shows, 
when  teased  apart  after  being  kept  in  Muller’s  fluid,  a  cell  form  not 
yet  closely  described.  This  cell  is  a  small  irregularly  polygonal  struc¬ 
ture.  Its  cytoplasm  is  brilliant  and  free  of  any  gp-anules,  its  nucleus 
distinct,  round  and  of  moderate  size.  Its  diameter  is  0.0096-0.012  mm. 
vdiile  that  of  its  nucleus  0.0075-0.008  mm.  These  cells  lie  together, 
generally  in  considerable  numbers,  diffusely  scattered  in  the  paren- 
diyma  of  the  gland.  If  a  pancreas  which  had  been  kept  in  Muller’s 
fluid  two  or  three  days  is  examined  under  low  power  there  are  seen 
scattered  through  the  gland  many  intensely  yellow  specks.  Under 
higher  power  these  specks  are  seen  to  consist  entirely  of  our  cells. 
They  are  gathered  in  rounded  masses,  0.12-0.24  mm.  in  diameter, 
distributed  at  regular  intervals  in  the  parenchyma  and  can  be  easily 
seen  in  fragmented  preparations  of  the  fresh  gland  or  in  that  treated 
for  a  short  time  in  iodized  serum.”  He  could  offer  no  explanation 
as  to  the  nature  of  tliese  cells.  Neither  could  he  draw  any  con- 
dusions  from  his  observations  on  the  nerves  or  lymphatics  of  the 
pancreas,  nor  from  his  attempts  to  observe  the  phenomena  of  se¬ 
cretion  of  the  gland  in  living  animals. 

Langerhans  was  not  satisfied  with  the  results  of  his  investigation, 
and  he  apoligizes  for  its  scanty  contents.  ”  With  regret  I  must  begin 
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my  communication  widi  the  declaration  that  I  cannot  in  any  way 
put  forth  the  conclusive  results  of  a  completed  investigation.  I  can 
describe  at  most  a  few  isolated  observations  which  suggest  a  much 
more  complicated  structure  of  the  pancreas  than  hitherto  accepted. 
The  purpose  of  these  lines  can  therefore  at  best  be  to  help  draw 
greater  attention  to  the  pancreas  than  has  hitherto  been  given  by 
anatomists.'* 

He  wrote  this  in  1869  but  recognition  of  the  nature  of  his  cells 
came  slowly.  Other  observers,  some  of  them  unaware  of  his  work, 
found  them  in  the  pancreas  of  all  the  vertebrates,  each  naming  and 
explaining  them  differently.  Not  till  1893,  five  years  after  his  death 
and  a  quarter  of  a  century  after  the  publication  of  his  thesis,  were 
the  cells  which  he  had  first  described  associated  with  his  name.  This 
was  done  by  Laguesse,  an  eminent  French  histologist,  whose  interest 
was  drawn  to  these  cell-groups  when  he  fotmd  them  in  abundant 
numbers  in  the  human  pancreas.  He  identified  them  with  those 
described  by  Langerhans  in  1869  and  named  them  "  ilots  de  Langer- 
hans.**  “  Langerhans  le  premier,  en  1869,  a  signale  dans  le  pancreas 
adulte  de  petits  amas,  ou  groupes  de  cellules  spedales,  dissemines 
de  place  en  place  entre  les  adni,  et  i  signification  inconnue.  .  .  . 
Dans  le  pancreas  d’tm  homme  adulte  (supplide)  je  retrouve  ces 
ilots  tr«  nombreux  et  volumineux  ( je  les  designerai  provisoirement 
sous  le  nom  d’ilots  de  Langerhans).”  (Compt.  rend.  Soc.  Biologie 
1893,  XIV,  819) 

To  Laguesse  is  also  due  the  credit  for  first  suggesting  that  these 
islands  were  the  seat  of  an  internal  secretion.  His  hypothesis  was 
based  on  the  work  of  several  investigators.  Among  them,  Kuhne 
and  Lea  in  1882  demonstrated  in  these  cell-groups  a  very  ridi 
glomerular  blood  supply  with  an  intimate  relation  between  the  cells 
and  the  capillaries  and  the  nerves.  Again,  Dogiel  in  1893  showed 
entire  absence  of  any  connection  between  these  cells  and  the  duct 
system  of  the  gland.  And,  furthermore,  von  Mering  and  Minkowski 
made  it  clear  that  the  pancreas  had  an  internal  as  well  as  an  external 
secretion.  The  brilliant  research  in  this  field  during  the  next  quarter 
century  notably  that  of  Schulze  and  Ssobolew  on  the  ligation  of  the 
pancreatic  duct,  of  Opie  and  Ssobolew  on  the  pathology  of  the 
islands  of  Langerhans  in  diabetes,  and  that  of  Banting  and  Best, 
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finally  established  the  true  role  of  the  groups  of  cells  which  Langer- 
hans  had  first  described.  Thus  his  hope  was  realized.  His  own 
study  of  the  pancreas  was  in  itself  a  modest  contribution,  but  be¬ 
cause  it  broke  ground  for  the  brilliant  work  that  followed  it  gained 
him  a  place  in  the  history  of  medicine. 

Langerhans  was  immortalized  by  the  gracious  act  of  Laguesse 
who  associated  his  name  with  the  internal  secretory  apparatus  of  the 
pancreas.  Medical  biographers,  however,  have  given  little  attention 
to  him,  very  likely  because  his  creative  energy  was  broken  down 
by  illness  which  cut  short  a  promising  career.  Very  few  data,  there¬ 
fore,  are  available  about  him,  and  these  only  in  his  few  biographical 
lines  in  his  inaugural  dissertation,  in  the  few  obituary  notices,  and 
from  his  widow  and  a  brother  still  living  in  Germany.  The  ac¬ 
companying  photographs  were  obtained  through  the  efforts  of  a 
young  friend,  L.  S.  Chase,  a  medical  student  in  Berlin  and  through 
the  courtesy  of  the  “  Institut  fiir  Geschichte  der  Medizin  und  der 
Naturwissenschaften  ”  in  Berlin. 

Paul  Langerhans  was  bom  in  Berlin  July  25,  1847,  of  Protestant 
parentage.  It  is  worth  noting  that  he  was  one  of  a  family  of  phy¬ 
sicians.  The  father.  Doctor  Paul  Langerhans  was  interested  also  in 
municipal  politics  and  was  an  “  Ehrenbiirger.”  The  mother,  nee 
Keibel,  was  a  cousin  of  Franz  Keibel,  the  eminent  histologist.  Of 
two  younger  brothers  (by  another  mother)  Robert  (1859-1904) 
was  long  assistant  to  Virchow  and  rose  to  a  professorship  in  pathol¬ 
ogy,  and  Richard  still  living  has  long  been  a  practitioner  in  Berlin 
and  has  the  honorary  title  Sanitatsrat.” 

Paul  received  his  early  education  in  the  “  Gymnasium  zum  Grauen 
Kloster  ”  graduating  at  sixteen.  In  1865-1866  he  was  a  student  in 
Jena;  he  then  continued  his  studies  with  the  Medical  Faculty  in 
Berlin  through  1869.  In  Jena  Ernst  Haeckel  was  “  his  adored 
teacher  ” ;  in  Berlin  he  was  influenced  particularly  by  Julius  Cohn- 
heim  and  Rudolf  Virchow,  and  with  the  latter  he  developed  a  close 
friendship. 

His  aptitude  for  investigation  came  to  the  fore  in  his  student 
days,  and  his  first  publication  appeared  in  Virchow’s  Archiv  in 
1868,  a  study  of  the  nerves  in  the  human  skin,  employing  Cohnheim’s 
gold  chloride  method.  “  Meine  Untersuchungen  habe  ich  im  patholo- 
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gischen  Institut  zu  Berlin  angestellt  nnd  mich  der  bereitwilligsten  und 
freundlichsten  Unterstiitzung  von  Seiten  des  Herm  Pro.  Virdiow 
sowohl  als  des  Herm  Dr.  Cohnheim  zu  erfreuen  gehabt.”  He  des¬ 
cribed  in  diis  work,  among  others,  two  structures  which  bear  hit 
name :  Langerhans’s  granular  layer,  a  layer  of  epidermal  cells  above 
the  rete  mucosum,  and  Langerhans’s  stellate  corpuscles,  terminations 
of  nerve  fibers  in  the  rete  mucosum  of  the  epidermis.  The  following 
year  he  published  another  research,  stimulated  by  the  offer  of  a 
prize  by  the  Medical  Faculty,  on  the  state  of  the  tactile  corpuscles 
in  diseases  of  the  central  nervous  system  and  of  the  skin.  Then 
came  his  work  on  the  pancreas.  After  receiving  his  doctorate  he 
continued  in  Virchow’s  laboratory  in  preparation  for  an  academic 
career,  and  at  that  time  in  collaboration  with  F.  A.  Hoffman  he 
studied  the  disposition  of  cinnabar,  red  oxide  of  mercury,  injected 
intravenously  in  rabbits  and  guinea-pigs,  showing  that  eventually 
this  substance  was  taken  up  by  the  fixed  connective  tissue  cells 
(reticulo-endothelial  system). 

His  next  publication  in  the  Archiv,  a  letter  to  Virchow  dated 
May  13,  1870,  written  in  Jerusalem,  shows  him  traveling  through 
Northern  Africa  and  Asia  Minor.  He  bewails  the  badcward  state 
of  medicine  there.  “  Sectionen  werden  iiberhaupt  nicht  gemacht, 
imd  an  ein  Studitun  von  Entozoen,  wie  ich  es  Deinem  Wunsche 
entsprechend,  Herm  Dr.  S.  vorgeschlagen,  demnach  gar  nicht  zu 
denken.”  Still  he  sends  notes  on  leprosy,  skull  measurements  on 
Bedouins  and  Fellahin,  and  other  anthropological  data  (Virchow’s 
influence  is  very  apparent). 

When  he  returned  to  Germany  at  the  end  of  1870,  the  Franco- 
Pmssian  War  was  well  along,  and  anxious  for  service  he  first  worked 
in  a  hospital  in  Berlin  and  then  did  ambulance  work  at  the  front 
The  war  over,  he  worked  for  a  short  while  with  Credi  in  Leipzig, 
and  in  1871  became  prosector  in  pathology  in  Freiburg  im  Breisgau 
(equivalent  to  assistant-professorship).  His  “  Habilitationschrift'* 
a  thesis  required  before  one  serves  as  lecturer,  was  on  the  stmcture 
of  the  sympathetic  ganglion  cells.  At  Freiburg  he  remained  four 
years,  engaged  in  teaching  and  research,  publishing  papers,  all  in 
Virchow’s  Archiv,  on  the  histology  of  the  heart,  of  the  accessory 
glands  of  the  genital  organs, — the  prostate,  vas  deferens,  seminal 
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tcsicles,  the  Cowper  and  Bartholini  glands,— on  the  architecture  of 
the  spongiosa  of  the  spine  and  the  extremities. 

He  was  subsequently  elevated  to  a  full  professorship,  but  he  had 
to  give  up  because  of  illness, — pulmonary  tuberculosis  of  some 
standing.  Attempts  at  cure  in  Germany  and  Italy  failed  and  he 
finally  settled  in  Madeira.  There  he  at  first  devoted  himself  to  zoo¬ 
logical  studies  incidental  to  deep  sea  fishing.  His  health  improved 
steadily,  and  as  more  and  more  Germans  in  Madeira  began  to  con¬ 
sult  him  he  Anally  settled  down  into  active  practice.  He  never  gave 
up,  however,  his  interest  in  research,  and  between  1881  and  1885 
there  are  clinical  studies  by  him  in  Virchow's  Archiv  on  the  treat¬ 
ment  of  leprosy,  on  the  etiology  of  phthisis,  and  on  the  spread  of 
tubercle  bacilli  in  the  body.  He  also  compiled  a  “  Handbook  on 
Madeira  "  dealing  with  the  climatic  and  curative  possibilities  in  that 
part  of  Spain. 

In  1885,  in  Madeira,  he  married  Margarethe  Ebart  (nee  Jordan) 
and  there  followed,  as  she  herself  puts  it,  “  three  indescribably  happy 
years.”  One  daughter  was  bom  to  them.  In  1888  a  severe  infection, 
brought  on  kidney  disease  which  caused  his  death  July  20,  at  the 
age  of  forty-one.  He  was  buried  in  Madeira  ”  mourned  deeply  by 
his  family,  his  patients,  and  his  many  friends.”  Those  who  knew 
him  spoke  of  him  as  a  typical  child  of  Berlin,  of  happy  and  genial 
disposition,  with  keen  desire  to  advance  knowledge ;  and  their  feeling 
was  that  had  he  not  been  restricted  by  illness  he  might  have  risen 
to  foremost  rank  in  his  chosen  field. 

It  is  close  to  half  a  century  since  Paul  Langerhans  died.  He  is 
remembered  because  it  was  his  privilege  to  see  and  first  to  describe 
that  tiny  structure  in  the  pancreas  which  became  the  germinal  center 
of  a  brilliant  chapter  in  medical  progress,  and  I  offer  a  translation 
of  his  thesis  as  a  tribute  to  his  memory. 
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List  of  Publications  by  Paul  Langerhans 
1868 

Ueber  die  Nerven  der  Menschlichen  Haut.  Arch.  f.  Path.  Anat.  u.  Physiol 
u.  f.  Klin.  Med.  Vol.  44,  p.  325. 

1869 

Zur  pathologischen  Anatomie  der  Tastkorper.  Vol.  45,  p.  413. 

Beitrage  zur  mikroskopischen  Anatomie  der  Bauchspeicheldruse.  Inaugural- 
Dissertation.  Berlin. 

Ueber  den  Verbleib  des  in  der  Circtilation  eingeiuhrten  Zinnobers.  Vol.  48, 
p.  303  (With  F.  A.  Hoffmann). 

1870 

Lepra  und  Leproserien  in  Jerusalem  (May  13,  1870).  Vol.  50,  p.  453. 

1871 

Ein  Beitrag  zur  Anatomie  der  s)rmpathischen  Ganglienzellen.  Freiburg  im 
Br.  F.  16  pp. 

1873 

“  Untersuchimgen  fiber  Petromyzon  Planeri.”  Freiburg  i.  Br.,  8*,  10  tables. 
Zur  Histologie  des  Herzens.  Vol.  58,  p.  65. 

Ueber  mehrschichtige  Epithelien.  Vol.  58,  p.  83. 

1874 

Ueber  die  accessorischen  Drfisen  der  (jeschlechtsorgane,  Vol.  61,  p.  208. 
Beitrage  zur  Architectur  des  Spongiosa.  Vol.  61. 

1881 

Zur  Behandlung  der  Lepra.  Vol.  85,  p.  567. 

1884 

Zur  Aetiologie  der  Phthise.  Vol.  97,  p.  289. 

1885 

Handbuch  ffir  Madeira.  Berlin,  12*,  pp.  206. 

1888 

Ueber  die  Verbreitung  der  Tuberkelbacillen  in  Korper.  Vol.  112,  p.  16. 


All  journal  references  are  for  the  Arch.  f.  Path.  Anat.  u.  Physiol,  u.  f.  Klia 
Med. 


Sitting:  Dr.  Paul  Langerhans,  senior 
Standing:  Middle — Paul  Langerhans 
Left — Sanitats-Rat  Dr.  Richard  Langerhans 
Right — Professor  Dr.  Robert  Langerhans 
September  10,  1884 


Paul  Langerhans 


Paul  Langerhans 


1873 


Beitrage 

znr  mikroskopiseheii  Anatomie  der 
Bauchspeicheldrftse. 


SOE 

ERLANGUNG  DER  DOCTORWURDE 


n  DIE 

MEDICIN  UND  CHIRURGIE 

TOEOILKOT  DIE 

MEDICINISCHEN  FACULTAT 
BSa  mSDBICH.WILHELMS-UlIVEBSIlAl 
ZU  BERLIN 

DID  OimETUCa  to  VEETEIlOIOEa 

am  18.  Febnur  1869 

VOB 

Paul  Langerhani 

MS  Bsrlia. 


OrPONBNTENt 

0.  LoeiUot  de  Man,  Dd.  med. 
0.  Soltmann,  Dd.  mod. 

Paul  Rufe,  Stud.  med. 


BERLDI. 

BOCBOEUCEEEU  VOB  OOITAT  LABOE. 


BEITRAGE 

ZUR  MIKROSKOPISCHEN  ANATOMIE  DER 
BAUCHSPEICHELDRUSE. 


INAUGURAL-DISSERTATION, 

ZUK 

ERLANGUNG  DER  DOCTORWURDE 

IN  DEK 

MEDICIN  UND  CHIRURGIE 

VORGELEGT  DEK 

MEDICINISCHEN  FACULTAT 
Der  Friedrich-Wilhelms-Universitat 
zu  Berlin 

UND  OFFENTLICH  ZU  VERTHEIDIGEN 

AM  18.  Februar  1869 

VON 

PAUL  LANGERHANS 
Aus  Berlin. 

Im  Sommer  1867  begann  ich  im  Berliner  pathologischen  Institute, 
das  mir  durch  die  Giite  des  Herm  Professor  Virchow  geoffnet  war, 
eine  Reihe  von  Untersuchimgen  iiber  den  feineren  Bau  der  Bauch- 
speicheldriise,  imd  wurde  dabei  mit  Rath  und  Material  auf’s  Freund- 
lichste  von  Herm  Dr.  W.  Ktihne  unterstiitzt,  dem  damaligen  ersten 
Assistenten  am  pathologischen  Institut,  jetzigen  Professor  der 
Physiologie  zu  Amsterdam.  Im  Herbste  desselben  Jahres  zwangen 
mich  jedoch  anderweitige  Umstande,  meinen  Gegenstand  einstweilen 
zu  verlassen,  und  gestatteten  mir  erst  im  October  1868,  ihn  wieder 
aufzunehmen,  ohne  dass  ich  indess  wesentlich  weiter  kam.  Eine 
wiederholte  Bestatigung  des  friiher  bereits  Gesehenen  war  fast  das 
einzige  Resultat  dieses  neuen  Versuches. 

Der  einzige  Zweck  dieser  Entstehungsgeschichte  meiner  Arbeit  ist 
Motivinmg  und  Entschuldigtmg  ihres  ger ingen  Gehaltes.  Ich  muss 
leider  meine  Mittheilungen  mit  der  Erklarung  eroffnen,  dass  ich  in 
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keiner  Weise  im  Stande  bin,  die  abgeschlossenen  Resultate  einer  er- 
folgreichen  Untersuchung  vorzulegen,  sondern  hochstens  wenige 
vereinzelte  Beobachtungen  beizubringen  vermag,  welche  einen  un- 
gleich  complicirteren  Ban  des  untersuchten  Objectes  ahnen  lassen, 
als  man  bisher  annahm.  Der  Zweck  dieser  Zeilen  kann  somit  selbst 
im  besten  Falle  nur  der  sein,  der  Bauchspeicheldriise  eine  etwas 
grossere  Aufmerksamkeit  zuwenden  zu  helfen,  als  ihr  bis  jetzt  von 
den  Anatomen  geschenkt  wurde. 

Es  giebt  in  der  That  kaum  ein  zweites  Organ,  bei  dem  die  glanzen- 
den  Resultate  der  physiologischen  Forschung  in  einem  so  grellen 
Contrast  stehen  zu  der  vollkommenen  Dunkelheit,  welche  auf  dem 
Gebiete  der  anatomischen  Kenntnisse  herrscht.  Fast  ausschliesslich 
die  Beziehungen  der  Druse  zum  Bauchfell  und  die  hbhere  oder  tiefere 
Einmundung  des  oder  der  Ausfuhrgange  sind  es,  welche  sich, 
namentlich  auch  vergleichend-anatomisch,  einer  etwas  eingehenderen 
Beriicksichtigung  zu  erfreuen  hatten.  Ueber  die  Structur  der  Driise 
gelang  es  mir  nicht  etwas  Anderes  aufzufinden,  als  die  Angabe  der 
Handbiicher,  das  Pankreas  sei  eine  traubenformige  Driise,  welche 
meistentheils  eine  storende  Menge  Fett  enthalte.  In  dem  Memoire 
sur  le  pancreas  von  Claude  Bernard  findet  sich  eine  sehr  wohl- 
gelungene  Abbildung  eines  Drusenlappchens,  ausserdem  die  Notiz, 
es  seien  auch  viele  Kerne  im  Pankreas  vorhanden.  Abgesehen  davon 
kennt  man  den  Verlauf  der  Blutgef^se  sehr  genau,  und  es  ist  auch 
in  der  That  vollkommen  unmoglich,  einige  Unzen  einer  gefarbten 
Fliissigkeit  in  die  Aorta  eines  Thieres  zu  injiciren,  ohne  die  zierlichen 
Gefassschlingen  der  Bauchspeicheldriise  aufs  Schonste  zur  An- 
schauung  zu  bekommen.  Eine  Injection  der  Driisengange  ist  jedoch, 
soweit  ich  die  betreffende  Literatur  iibersehen  kann,  noch  nicht  ge- 
macht  worden.  Diesen  ziemlich  unvollkommenen  Notizen  gegeniiber 
scheint  mir  eine  eingehendere  Schilderung  wohl  gestattet,  und  ich 
bitte  nur  um  Verzeihung,  wenn  etwa  diese  Zeilen  einem  erfahrenen 
Mikroskopiker  in  die  Hande  fallen  sollten  und  er  des  Bekannten  ein 
wenig  zu  viel,  des  Unbekannten  viel  zu  wenig  darin  findet. 

Ich  untersuchte  vor  allem  imd  fast  ausschliesslich  das  Pankreas 
des  Kaninchens;  denn  von  ail  den  Thieren,  die  gewohnlich  in  den 
Laboratorien  zu  imserer  Verfiigung  stehen,  ist  es  dieses,  dessen 
Bauchspeicheldriise  den  zur  Untersuchung  giinstigsten  Bau  besitzt. 
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Sic  ist  zum  grossen  Theil  flachenartig  zwischen  den  Blattern  des 
Mesenteriums  ausgebreitet  und  zwar  in  so  diinnen  Schichten,  dass 
man  mit  der  Scheere  entnommene  Theilchen  ohne  irgend  cine 
weitere  Praparation  der  mikroskopischen  Betrachtung  unterwerfen 
kann.  Dies  gilt  in  ^nlicher  Weise,  wenn  auch  fiir  einen  relativ  wie 
namentlich  absolut  kleineren  Theil  des  Organes  fiir  die  Bauch- 
speicheldriise  des  Triton,  wahrend  Mensch  und  Meerschweinchen, 
Hund  und  Katze,  Taube  und  Natter,  ebenso  wie  Frosch  und  Huhn 
ganz  compacte  und  demgem^s  zu  so  directer  Beobachtung  unge- 
eignete  Bauchspeicheldriisen  besitzen. 

Betrachtet  man  nun  ein  noch  lebenswarmes,  dem  eben  getodteten 
Kaninchen  entnommenes  Stuckchen  Pankreas  in  einer  moglichst  ir- 
differenten  Fliissigkeit  bei  schwacher  Vergrosserimg  unter  dem 
Mikroskop,  so  gelingt  es  in  den  weitaus  meisten  Fallen  nicht,  eine 
Spur  von  Kemen  zu  entdecken.  Man  erblickt  Nichts,  als  eine  feine, 
den  Aesten  eines  entblatterten  Baumes  nicht  unahnliche  Zeichnung, 
gebildet  von  feinen,  meist  leicht  gelblich  glanzenden  Kornchen. 
Dieser  Komchenbaum  verzweigt  sich  aufs  Zierlichste  und  stellt  in 
den,  oft  gefasse-umsaumten  Endlappchen  einen  einfachen,  im 
Centrum  der  Lappchen  verlaufenden  Strang  dar.  Betrachtet  man 
diesen  mit  starkeren  Systemen,  so  gewahrt  man  leicht,  dass  er  keines- 
wegs  ein  compactes  Gebilde  ist,  sondem  im  Gegentheil  iiberall  einen, 
allerdings  meist  sehr  feinen  centralen  Hohlraum  zeigt.  Dieser  feine 
weisse  Hohlraum,  allseitig  von  einer  reichlichen  Menge  der  kleinen 
Kornchen  umgeben,  hangt  continuirlich  mit  den  selbst  ohne  weitere 
technische  Hiilfe  leicht  wahrnehmbaren  grosseren  Ausfiihrungs- 
gangen  der  Driise  zusammen,  und  jede  Injection  beweist  zweifellos, 
dass  er  in  der  That  dem  System  der  ausfiihrenden  Wege  angehort. 
Neben  dem  gangumgebenen  Kornchenbaiun,  zwischen  ihm  und  der 
Membrana  propria  des  Driisenlappchens,  erscheinen  nun  bald  fruher, 
bald  spater  in  einfacher  Reihe  neben  einander  die  Kerne  der  Driisen- 
zellen  als  grosse  helle  Blaschen,  die  oft  ein  gl^zendes  Kernkorperchen 
enthalten  imd  in  nicht  seltenen  Fallen  an  ihrer  der  Peripherie  des 
Lappchens  zugewandten  Seite  von  einer  kleinen  Haube  dunkler 
Kornchen,  selten  mehr  als  zehn,  bedeckt  werden.  Zerzupft  man 
ein  Stuckchen  der  frischen  Driise,  so  kann  man  leicht  feststellen,  dass 
auch  die  gangumgebenen  centralen  Kornchen  den  Zellen  der  Druse 
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selbst,  den  wahren  Sekretionszellen,  angehoren.  Sie  stellen  einen  in 
der  ganz  frischen,  rundlichen  Zelle,  ebenfalls  runden,  in  der  fest- 
geronnen-  polygonalen  dagegen  eckig  gestalteten  Haufen  dar  von 
annahernd  derselben  Grosse,  wie  der  Kern,  d.  h.  ungef^r  0,0064 
Millimeter  im  Durchmesser,  w^irend  die  ganzen  Zellen  0,016  bis  0,024 
Millimeter  lang  sind.  Man  kann  somit  an  den  Sekretionzellen  des 
Pankreas  drei  Zonen  unterscheiden :  die  acino-centrale  Zone  des  Kom- 
chenhaufens,  die  Zone  des  Kernes,  und  endlich  die  periphere  Zone, 
welche  in  den  meisten  Fallen  am  frischen  Praparat  vollkommen 
homogen  und  durchscheinend  ist,  nicht  ganz  selten  jedoch  die  wenigen 
oben  erw^nten  Komchen  enthalt  und  an  Grosse  etwas  den  beiden 
anderen  Theilen  der  Zelle  nachsteht.  Der  feinere  Bau  der  pankrea- 
tischen  Zellen  ist  also  ein  ganz  characteristischer ;  er  zeigt  wesentliche 
Abweichimgen  von  der  Structur  andrer  secretorischer  Elemente 
vmd  ermoglicht  eine  exacte  Unterscheidung  unserer  Zellen  von 
anderen  ^nlichen  Gebilden,  ein,  so  viel  ich  weiss,  ziemlich  allein 
stehendes  Faktum.  Es  gilt  dies  nicht  nur  von  dem  Pankreas  des 
Kaninchens,  sondem  in  ganz  gleicher  Weise  von  alien  oben  envahnten 
Thieren,  also:  Frosch,  Triton,  Taube,  Huhn,  Hund,  Katze,  Meer- 
schweinchen  und  Mensch.  Eine  Ausnahme  scheint  nur  allein  die 
Natter  zu  machen;  wenigstens  fand  ich  bei  dem  einen  Exemplar, 
das  ich  von  dieser  Art  untersuchte,  eine  nicht  unbedeutende  Anzahl 
von  Zellen,  die  ganz  von  den  erw^nten  Komchen  erfullt  waren  tmd 
nichts  von  einer  regelmassigen  Anordnung  derselben  ahnen  Hessen. 
Die  Komchen  der  Secretionszellen  sind  zweifelsohne  identisch  mit 
dem  in  alien  Handbiichem  erwahnten  Fett  und  scheinen  auch  wirklich 
nichts  als  Fett  zu  sein.  Sie  zeigen,  wenn  die  frischen  Zellen 
mechanisch  zerstort  worden  sind,  eine  lebhafte  Molekularbewegung, 
und  geben  bei  Behandlung  mit  Ueberosmiumsaure  die  tiefschwarze 
Farbung  des  Fettes.  Ausserdem  losen  sie  sich  in  Kalilauge  von 
ziemlich  starker  Concentration,  in  Aether  und  Chloroform.  Bei  der 
Losung  in  letzterem  entstehen  sofort  in  der  Zelle  komige  Nieder- 
schl^e,  wahrend  unsere  Komchen  heller  und  heller  werden,  um 
schliesslich  ganz  zu  verschwinden.  Die  Behandlung  der  Zellen  mit 
Kalilauge  dagegen  bewirkt  imter  mckweisem  Aufquellen  der  Zelle  ein 
Verschwinden  unsrer  Komchen,  und  erst  spater  entstehen  allerlei 
dunkle  imd  granulose  Niederschlage. 
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Bei  der  enormen  Hinfalligkeit  und  Vulnerabilitat  der  frischen 
Sckretionszellen  erwies  es  sich  bald  als  unumg^glich  nothwendig, 
der  mechanischen  Zerzupfung  eine  chemische  Maceration  und 
Hartung  vorangehen  zu  lassen;  noch  lebenswarme  Praparate  ges- 
tatteten  keinen  tieferen  Einblick  in  den  Bau  der  Driise,  so  sehr  ich 
auch  principiell  fiir  die  Untersuchung  der  frischen  Gewebe  einge- 
nommen,  mich  bemiihte,  die  Anwendung  von  Agentien  zu  vermeiden. 
In  erster  Linie  versuchte  ich  nun  naturlich  die  Anwendung  der  nach 
Max  Schultze’s  Vorgang  in  neuerer  Zeit  alien  anderen  Methoden 
vorgezogenen  diinnen  Losungen  der  Chromsaure.  So  glanzend  indess 
die  Erfolge  sind,  welche  dieselben  an  anderen  Organen  errungen 
haben,  so  wenig  gelang  es  mir  beim  Pankreas  mit  ihrer  Hulfe 
wesentlich  weiter  zu  kommen.  Auch  das  Jodserum  entsprach  nicht 
den  gehegten  Erwartungen.  Sehr  zu  empfehlen  ist  dagegen  die 
Miiller'sche  Flussigkeit,  obwohl  bei  lingerer  Einwirkung  derselben 
das  typische  Bild  der  Sekretionszellen  verwischt  wird  und  uberall 
kbmige  Niederschlage  entstehen.  Die  Festigkeit  indess,  welche  dies 
Agens  den  Zellen  schon  nach  eintagigem  Aufenthalt  in  demselben 
verleiht,  gestattet  eine  sorgfaltige  Zerzupfung  der  Lappchen,  ohne 
dass  die  Elemente  derselben  selbst  zerstort  werden. 

Das  Bild,  welches  man  auf  diese  Weise  nach  vierundzwanzig- 
stiindiger  bis  dreitagiger  Maceration  in  der  angegebenen  Flussigkeit 
erhalt,  ist  ein  ziemlich  buntes.  Man  lemt  indess  bald  sich  zurecht- 
zufinden  und  kann  dann  folgende,  theils  uberall  sich  findende,  theils 
dem  Pankreas  eigenthiimliche  Gebilde  imterscheiden : 

1.  Epithelzellen  des  Peritoneums,  breite,  platte  Zellen  mit  grossem 
hellen  Kerne ;  sie  erscheinen,  wenn  sie  auf  einer  Kante  stehen,  spindel- 
formig,  mit  sehr  starker  Prominenz  des  Kernes. 

2.  Bindegewebskorperchen,  aus  dem  Mesenterium  sowohl  als 
auch  aus  dem  Interstitialgewebe  der  Driise,  kleine  granulirte  Spindel- 
zellen,  die  an  den  ausgebreiteten  Theilen  des  Kaninchen-Pankreas 
nur  sparlich  vorhanden  sind. 

3.  Blutgefasse  und  Bruchstiicke  derselben,  d.  h.  gelegentlich 
Gruppen  glatter  Muskelzellen  und  Theile  zerrissener  und  collabirter 
Capillaren,  die  eine  sehr  unregelmassige  Gestalt  besitzen  konnen. 

4.  Blutzellen,  sowohl  rothe  als  weisse,  letztere  indess  naturlich  nur 
sehr  selten. 
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5.  Blasse,  marklose  Nervenfibrillen,  meist  zu  feinen  Stammchen 
vereinigt  und  gelegentlich  mit  Ganglienzellen  versehen. 

6.  wahre  Sekretionszellen,  polygonale  Gebilde  von  den  mannig- 
faltigsten  Formen,  sehr  oft  mit  einem  nicht  selten  ziemlich  langen 
Fortsatze  versehen.  In  einzelnen  seltenen  Fallen  glaubte  ich  auch  an 
den  Kemen  der  Zellen  einen  Auslaufer  wahrzunehmen,  welcher  nach 
dem  Centrum  der  Lappchen  gerichtet,  in  dem  Kornchenhaufen  dem 
Blicke  entschwand  und  dem  Kern  ein  den  Kochflaschchen  der 
Chemiker  ^nliches  Aussehen  gab.  Mehr  als  einen  Kem  in  einer 
Zelle  fand  ich  nur  selten ;  einmal  jedoch  wiesen  fast  alle  Zellen  zwei 
Kerne  auf.  Es  war  dies  in  dem  Pankreas  eines  jimgen  Hundes,  der 
langere  Zeit  neuropathologischen  Experimenten  an  der  Medulla 
spinalis  unterworfen  worden  war.  Ob  diese  Kernvermehrung  auf 
das  Conto  der  Jugend  des  Thieres  zu  setzen,  ob  sie  den  besagten 
Experimenten  zur  Last  zu  legen  ist,  vermag  ich  naturlich  aus  einer 
so  vereinzelten  Beobachtung  nicht  zu  entscheiden.  Da  ich  jedoch 
an  jxuigen  Kaninchen  nie  in  dieser  auffallenden  Hauhgkeit  zwei- 
kemige  Zellen  fand  und  andrerseits  eine  ahnliche  Kernvermehrung 
nach  Nervenreizung  in  der  Glandula  submaxillaris  von  Pfliiger  beo- 
bachtet  worden  ist,  so  neige  ich  mich  mehr  der  zweiten  Erklanmgs- 
moglichkeit  zu. 

7.  Epithelien  der  grosseren  Ausf iihfungsgange,  cylindrische  Zellen 
mit  grossem  Kerne  und  nichtgranulirtem,  homogenen  Inhalt. 

8.  Spindelzellen  ohne  Kornchen  mit  einem  grossen  hellen  Kerne, 
dessen  Mitte  feingranulirt  ist;  sie  unterscheiden  sich  durch  ihre 
scharfbegrenzte,  meist  ziemlich  reine  Spindelform  und  lange,  homo¬ 
gene  Auslaufer  von  alien  anderen  Zellen  und  liegen  oft  in  bald 
kleinerer  bald  grosserer  Anzahl  balkenartig  beieinander. 

9.  Kleine  Zellen  von  meist  ganz  homogenem  Inhalt  und  poly- 
gonaler  Form  mit  rundem  Kem  ohne  Kernkorperchen,  meist  zu 
zweien  oder  zu  kleinen  Gruppen  beisammen  liegend. 

'i 

I ;  Unter  dieser  reichen  Schaar  verschiedener  Zellformen  sind  es  vor 

I  Allem  die  unter  (8)  erwahnten  Spindelzellen,  die  durch  ein  ganz 

^  eigenthiimliches  Verhalten  unsre  Aufmerksamkeit  in  Anspruch 

j  nehmen.  Denn  wahrend  einzelne  von  ihnen  frei  herumliegend  oder 
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schwimmend  ihre  eigenthumliche  Form  vuibeschutzt  unsrem  Blicke 
preisgeben,  liegen  andere  inmitten  eines  bald  nur  aus  zwei  bis  drei 
Zellen  bestehenden,  bald  ein  ganzes  Lappchen  repr^entirenden  Hauf- 
Icins  von  Sekretionszellen.  Wieder  andre  Praparate  endlich  lassen 
eincn  continuirlichen  Zusammenhang  zwischen  unseren  Zellen  und 
den  wahren  sekretorischen  Elementen  der  Driise  unzweifelhaft  er- 
kennen,  ein  Zusammenhang,  der  durch  eine  ununterbrochene  Ver- 
bindung  des  Auslaufers  der  Sekretionszelle  mit  einem  Auslaufer  der 
anderen  Zelle  hergestellt  wird  und  die  bekannten  Proben  des  Hervun- 
widzens  etc.  unter  dem  Mikroskope  glanzend  besteht.  Aber  nicht 
nur  mit  einer  Sekretionszelle  verbindet  sich  eine  imsrer  Zellen,  viel- 
mehr  kann  man  an  gunstigen  Praparaten  zwei  und  noch  mehr 
sekretorische  Elemente  mit  ihr  cohariren  sehen.  Betrachtet  man  nun 
ein  unzerzupftes  Praparet  einer  eben  so  lange  mit  Miiller’scher  Fliis- 
sigkeit  behandelten  Bauchspeicheldriise,  so  gelingt  es  auch  hier  leicht, 
fast  in  jedem  Driisenlappchen  ein  oder  zwei,  ja  drei  und  vier  von  un¬ 
seren  Zellen  im  Centrum  wahrzimehmen ;  der  einzige  Grund,  weshalb 
man  bei  der  frischen  Driise  diese  Gebilde  nicht  sieht,  ist  der  sichere 
Schutz  vor  imseren  Blicken,  den  ihnen  die  Kornchenhaufen  der 
Sekretionszellen  gewahren,  ein  Schutz,  den  die  mehr  gelockerten  Ver- 
h^tnisse  nach  Behandlung  mit  der  Macerationsfliissigkeit  vernichten. 

Es  liegt  nun  Nichts  naher,  als  die  Frage  nach  der  Natur  dieser 
centro-acinaren  Zellen,  und  an  diese  Frage  schliesst  sich  die  andere : 
nach  ihren  Beziehungen  zu  den  Ausfiihrungsg^gen  der  Driise,  die 
doch  alien  zu  Recht  bestehenden  Vorstellungen  gamass,  eben  an 
derselben  Stelle,  im  Mittelpunkte  der  Lappchen  beginnen  sollen. 

Dieser  Frage  kann  man  natiirlich  nur  mit  Injectionen  beikommen. 
Der  grossere  Ausfuhrimgsgang  der  Bauchspeicheldriise  des  Kanin- 
chens  miindet  bekanntlich  gesondert  vom  Ductus  choledochus  unge- 
fahr  sechs  Centimeter  unterhalb  desselben  in  den  Darm.  Er  ist 
ziemlich  fein,  kann  indess  mit  dunnen  Caniilen,  namentlich  von  Glas, 
Oder  noch  bequemer  mit  der  stumpf  gewordenen  Caniile  einer 
Pravaz’schen  Spritze  wohl  injicirt  werden.  Man  off  net  zu  diesem 
Zwecke  den  Darm  an  der,  der  Einmiindungsstelle  des  Ganges  gegen- 
iiberliegenden  Stelle  imd  breitet  ihn  iiber  den  Finger  eines  Assist- 
enten.  Die  Einmiindungsstelle  des  Ganges  liegt  in  einem  kleinen 
Schleimhautwulst,  der  uns  bei  dem  angegebenen  Verfahren  sofort 


1 


276 


PAUL  LANGERHANS 


entgegentritt ;  man  muss  ihn  mit  einem  flachen  Scheerenschnitte  zuin  1 

Theil  fortnehmen,  um  den  glanzend-weissen  Gang  sehen  und  die  | 

Cantile  in  ihn  einfiihren  zu  konnen.  Zu  den  Injectionen  verwandte  ich  I 

mit  bestem  Erfolg  eine  mit  Glycerin  gemischte  Losung  von  Berliner-  | 

blau.  Gefarbte  Leimlosungen  waren  meist  unbrauchbar,  gaben 
jedoch  in  einzelnen  Fallen  schone  Bilder.  Asphaltlack  mit  Chloroform 
verdiinnt  versuchte  ich  sehr  oft,  meist  mit  gutem  Erfolg,  der  jedoch 
zu  den  anderen  Unannehmlichkeiten  dieser  Methode  in  keinem  Ver- 
haltniss  steht,  zumal  da  die  einfachste  und  bequemste  Injectionsmasse 
vollkommen  geniigte.  Auch  Silberinjectionen  machte  ich  vielfach;  i 
doch  davon  spater.  Die  zu  einer  wenigstens  stellenweise  vollkom- 
menen  Injection  erforderliche  Menge  von  Flussigkeit  ist  keine  i 
grosse.  Drei  bis  vier  Pravaz’schen  Spritzen  geniigen  hierzu. — Die 
injicirte  Driise  wurde  theils  frisch,  theils  nach  langerem  Aufenthalt 
in  Miiller’scher  Flussigkeit  untersucht. 

Betrachtet  man  nun  an  einer  soeben  injicirten  Druse  eine  leicht 
blau  gefarbte  Stelle,  so  gewahrt  man,  dass  iiberall  der  feine,  in  der 
Mitte  des  Kornchenbaumes  befindliche  Hohlraum  mit  Injectionsmasse  - 
erfullt  ist.  Dieser  Raum  gehort  also  den  Ausftihrungsg^gen  an. 

Aber  der  Anfang  der  Gange  f^lt  keineswegs  zusammen  mit  dem  = 
Ende  der  Komchenzeichnung.  An  gut  und  vollkommen  injicirten 
Stellen  kann  man  vielmehr  leicht  erkennen,  dass  die  Injectionsmasse 
nicht  nur  die  Mitte  der  Drusenlappchen  ausfiillt,  sondem  auch 
zwischen  die  einzelnen  Zellen  eingedrungen  ist.  Sie  fiillt  hier  zierliche  n 
bimformige  Raume,  die  durch  einen  kurzen,  bald  dickeren,  bald 
feineren  Stiel  mit  dem  centralen  Theile  des  Ganges  zusammenhangen 
und  ein  wenig  entfemt  von  der  Membrana  propria  des  Driisenlapp- 
chens  abgerundet  enden.  Diese  Verh^tnisse  weichen  vollkommen 
ab  von  dem,  was  man  iiber  das  Verbal tniss  der  Gange  zu  den  Zellen 
der  acinosen  Driisen  in  den  Handbiichem  findet.  In  der  neusten 
Auflage  der  Kolliker’schen  Gewebelehre,  p.  433,  findet  sich  folgende 
Stelle : 

“  Auf  jeden  Fall  sind  die  Gallencapillaren  Intercellulargange  eigner 
Art,  welche  von  den  achten  Driisenkanalen,  die  allerdings  auch  solche 
Gange  darstellen,  dadurch  sich  unterscheiden,  dass  sie  immer  nur  von 
einem  kleinen  Bruchtheil  der  gegen  das  Lumen  gerichteten  Zellen-  ! 
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wand  begrenzt  werden  und  somit  sehr  eng  sind.  In  jedcr  anderen 
Driise  ferner  sind  die  Zellen  stets  nur  mit  Einer  Wand  an 
dcr  Bildung  der  die  Absonderung  aufnehmenden  Kanale  betheiligt, 
bei  den  Lebcrzellen  dagegen  gilt  dies  von  alien  Wandungen,  mit 
Ausnahme  derer,  die  an  die  Blutcapillaren  grenzen,  und  giebt  es  keine 
andere  Driise,  deren  Elemente  eine  so  vielfaltige  Beziehung  zur 
Absonderung  zeigen  wie  die  Leber.” 

Die  Bauchspeicheldruse  schliesst  sich  also  in  vielen  Beziehungen 
vollkommen  der  Leber  an.  Die  Anfange  der  Ausfiihrungsgange 
sind  drehrimd  und  fein,  sie  beriihren  keineswegs  die  ganze  ihnen 
zugewandte  Flache  der  Driisenzellen,  sondern  nur  einen  Theil  der- 
selben.  Dafur  aber  liegen  die  Zellen  nicht  nur  mit  Einer  Wand  den 
Gangen  an,  sondem  stets  mit  mehreren,  und  es  bleibt  fast  immer 
nur  die  eine  der  Membrana  propria  des  Driisenlappchens  zugewandte 
Scitc  der  Driisenzelle  frei  von  der  Beriihrung  der  Ausfiihrungsgange. 
Diese  aber  bleibt  es  auch  immer,  und  es  gelang  mir  nie,  wie  Gianuzzi 
in  der  Submaxillaris,  von  den  Gangen  aus,  zwischen  die  peripheren 
Zellenflachen  tmd  die  Membrana  propria  des  Driisenlappchens  In- 
jectionsmasse  einzutreiben,  selbst  nicht  in  den  Fallen,  in  denen  das 
vollkommene  Misslingen  der  Injection  die  Anwendung  eines  zu 
starken  Druckes  bewies.  In  diesen  F^len  waren,  wie  man  an  neben 
einander  liegenden  Lappchen  sehen  konnte,  zuerst  die  kleinen  bim- 
formigen  Anfangsraume  der  Gange  iiber  Gebiihr  angedehnt  worden, 
so  dass  zwischen  ihnen  nur  noch  ein  abnorm  kleiner  Zwischenraum 
iibrig  blieb,  den  der  grosse  Zellenkern  ganz  auszufiillen  schien,  und, 
wenn  der  Druck  noch  weiter  zunahm,  wurden  diese  Raume  zer- 
sprengt  and  die  Zellen  selbst  fiillten  sich  mit  Injectionsmasse.  Ein 
blasenformiges  Abheben  der  Membrana  propria  des  Driisenlappchens 
fand  niemals  statt. 

Zeigen  somit  die  Anfange  der  Ausfuhrungsgange  eine  wesentliche 
lokale  Differenz  von  den  bisher  verbreiteten  Vorstellungen,  eine 
Differenz,  die  sicher  fur  die  feineren  Vorgange  bei  der  Sekretion, 
fur  die  engeren  Beziehtmgen  zwischen  Zelle  und  Gang  nicht  ganz 
bedeutungslos  sein  kann,  so  werden  wir  andrerseits  auch  in  der  Struk- 
tur  der  Wandungen,  auch  formell  eine  nicht  uninteressante  Ab- 
weichung  zu  bemerken  Gelegenheit  haben.  W^rend  namlich  an  den 
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iibrigen  Driisen,  mit  denen  hierin  auch  die  Leber  nach  den  neuesten 
UnteVsuchungen  im  Wesentlichen  ubereinstimmt,  die  Epithelzellen 
der  groberen  Ausfiihrungsg^ge  einfach  von  den  sekretorischen  Ele- 
menten  abgelost  werden,  die  letzteren  an  die  Stelle  der  Gangepithelien 
treten,  der  Uebergang  zwischen  beiden  Zellformen  durch  einfache 
Substitution  hergestellt  wird,  zeigt  sich  bei  imserer  Driise  ein  wesent* 
lich  differentes  Verhalten. 

Die  grosseren  Ausfuhrungsg^ge  besitzen  ein  regelmassiges  Cylin- 
derepithel,  welches  in  einfacher  Lage  die  Gwge  auskleidet,  und  nach 
Aussen  von  einem  fibrillenreichen,  gefassfiihrenden  Bindegewebe 
lungeben  wird.  Die  Zellen  dieses  Epithels  zeigen  einen  Langen- 
durchmesser  von  0,013,  einen  queren  von  0,008  Millimeter;  ihre 
Kerne  eine  L^ge  von  0,008,  eine  Breite  von  0,004  bis  0,005  Mil- 
lim.  In  Rucksicht  auf  die  von  Pfliiger  an  den  Speichelg^gen 
beobachteten  eigenthiimlichen  Beziehungen  der  Nerven  zu  den 
Epithelien  der  Gwge  untersuchte  ich  eine  Menge  von  pankreatischen 
Gangepithelien  frisch  oder  nach  Maceration  in  Kalilostmg  und 
Chromsaure,  vermochte  indess  ahnliche  Einrichtungen  nicht  zu 
constatiren. 

Von  diesen  grosseren  Ausfuhrungsgwgen  zweigen  sich  unter 
einem  meist  annahemd  rechten  Winkel  kleinere  Gange  ab,  deren 
Zellen  von  dem  relativ  kleinzelligen  Cylinderepithel  der  grossen 
G^ge  wesentlich  abweichen.  Wahrend  ihre  Breite  eine  nicht  un- 
bedeutende  Zunahme  erfahrt,  verlieren  sie  auflallend  an  Hohe,  d.  h. 
sie  stellen  nicht  mehr  ein  gleichmassiges  Cylinderepithel  dar,  sondem 
eine  Art  von  Pflasterepithel,  dessen  Elemente  jedoch  nicht  einfach 
polygonal  sind,  sondem  nicht  unahnlich  gewissen  Epithelformen 
aus  den  Venen,  eine  bald  mehr,  bald  weniger  unregelmassige 
Spindelform  besitzen.  Die  G^ge  mittleren  Kalibers  sind  somit 
von  spindelformigen  Zellen  umgeben,  deren  grosse,  helle  Kerne 
nach  Aussen  etwas  uber  den  Contour  des  Ganges  prominiren 
und  demselben  so  ein  unregelmassiges  Aussehen  geben,  wahrend 
das  Lumen  vollkommen  r^elmassig  tmd  iiberall  drehrund  ist.  Die 
Keme  des  Epithels  zeigen  einen  grossten  Durchmesser  von  0,008 
Millimeter,  wahrend  die  Lange  der  Zellen  meist  zwischen  0,024  und 
0,032  schwankt,  bisweilen  jedoch  auch  die  letztere  Zahl  noch  uber- 
steigt.  In  der  Mitte  des  hellen  Kernes  findet  sich  ein  spindelformiges 
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Haufchen  leicht  granulirter  Masse,  wahrend  der  Inhalt  der  Zelle 
selbst  ein  ganz  homogener  ist.  Diese  Zellen  unterscheiden  sich  somit 
in  Nichts  von  den  oben  erwahnten  centro-acinaren  Zellen  und  die 
wcitere  Verfolgung  der  Gange  nach  der  Peripherie  hin  ergiebt  dem 
entsprechend  einen  nahen  Zusammenhang  zwischen  beiden. 

Von  diesen  Gangen  mittleren  Kalibers  zweigen  sich  endlich  die 
feinsten  Gange  ab,  bei  denen  die  Differenz  zwischen  dem  ausseren 
Contour  des  Ganges  imd  dem  stets  vollkommenen  regelmassigen  Lu¬ 
men  eine  hochst  auflallende  wird.  Der  gleichmassig  nmden  Injections- 
masse  liegen  in  Anfangs  kleinen,  bald  aber  grosseren  Abst^den  die 
eben  beschriebenen  Zellen  an  und  bedingen  so  ein  bald  rosenkranz- 
formiges,  bald  ganz  unregelm^siges  Aussehen  der  Gange.  Die 
Zellen  nehmen  an  Zahl  rasch  ab,  und  endlich  scheint  sich  der  Gang 
ganz  von  ihnen  zu  emancipiren.  £r  sendet  seine  bimformigen  Enden 
zwischen  die  einzelnen  Sekretionszellen  nur  von  einer  ganz  homo- 
genen  diinnen  Membran  umgeben,  wahrend  die  letzten  der  Spindcl- 
zellen  im  Centrum  des  Drusenlappchens  liegen  bleiben,  und  scheinbar 
unabhangig  von  dem  Ausfuhrungsgang,  ihre  Verbindungen  mit  den 
Sekretionszellen  eingehen. 

Ein  definitives  und  klares  Urtheil  fiber  diese  wirklich  recht  com- 
plicirten  Verhaltnisse  vermochte  ich  mir  indess,  trotz  manchen  Ver- 
suches,  nicht  zu  bilden.  Eine  Reihe  von  glucklichen  Injectionen 
dunner  Losungen  (i  bis  1%)  von  Argentum  nitrictun,  welche  ich  zu 
diesem  Zwecke  untemahm,  zeigte  mir  in  den  grosseren  Gangen  eine 
schone  imd  regelmassige  Epithelzeichmmg ;  in  den  mittleren  war  eine 
solche  ebenfalls  vorhanden,  wenn  auch,  der  veranderten  Gestalt  der 
Zellen  entsprechend,  weniger  regelmassig,  in  den  feineren  Gangen 
jedoch,  sowie  in  den  Anfangen  der  Gange  fanden  sich  wohl  allerlei 
unregelmassige  wellige  oder  gerade  Linien,  aber  ein  Zusammenhang 
dieser  mit  den  anliegenden  Spindelzellen  konnte  nicht  constatirt 
werden. 

W^rend  ich  also  einerseits,  auch  bei  sehr  starken  Vergrosserungen, 
keine  Betheiligung  der  centro-acinaren  Zellen  an  der  Bildung  der 
Enden,  oder  richtiger  der  Anfange,  des  ausfiihrenden  Apparates 
entdecken  konnte,  vielmehr  die  wie  es  schien  von  einer  zarten,  homo- 
gcnen  Membran  umgebene  Injectionsmasse  bald  quer  fiber  die  Zellen 
fortlaufen,  bald  deutlich  neben  ihnen  liegen  sah,  lasst  doch  auf  der 
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anderen  Seite  die  vollkommene  formale  Uebereinstimmiing  dieser 
Zellen  mit  den  Epithelien  der  Gwge  zweiten  und  dritten  Ranges, 
sowie  die  constante  Icxale  Zusammengehorigkeit  dieser  Zellen  mit 
den  Gangen,  eine  functionelle  Trennung,  wie  mir  scheint,  nicht  zu. 
Dazu  kommt  noch,  dass  sich  der  allerdings  zweifellose  Zusammen- 
hang  zwischen  den  secretorischen  Elementen  und  den  centro-acinaren 
Zellen  sehr  gut  erklaren  lasst,  wenn  man  annimmt — und  diese  An- 
nahme  erscheint  unabweisbar — dass  die  homogene  Membran  der 
bimformigen  Ganganfange  zusammenh^gt  mit  unseren  Zellen.  1st 
dann  dies  Anfangsstiick  des  Ganges,  ungetrennt  von  der  Secretions- 
zelle,  der  es  zugehort,  collabirt,  so  muss  der  Schein  eines  directen, 
substantiellen  Zusammenhanges  zwischen  der  centro-acinaren  und 
der  Secretionszelle  entstehen.  Der  Zusammenhang  mehrerer  Sec- 
retionszellen  mit  einem  Exemplar  der  anderen  Form  wiirde  zwar 
eine  sehr  complicirte  Gestalt  dieser  letzteren  voraussetzen,  aber  doch 
in  keiner  Weise  gegen  die  gegebene  Erklarung  sprechen. 

Moge  nun  aber  diese  Hypothese  richtig  sein  oder  nicht,  das  steht 
jedenfalls  fest,  dass  wir  im  Pankreas  keinen  directen  Uebergang  der 
secretorischen  Elemente  in  die  Gangepithelien  haben.  Es  drangen 
sich  vielmehr  diese  centro-acinaren  Zellen  als  ein  unbequemes 
Zwischenglied  zwischen  beide. 

Es  versteht  sich  bei  dem  jetzigen  Genius  epidemicus  von  selbst, 
dass  ich  Anfangs  sehr  geneigt  war,  in  den  centro-acinaren  Zellen  die 
Enden  eines  nervosen  Apparates  zu  sehen,  um  so  mehr,  als  die  Ver- 
haltnisse  bei  der  Submaxillaris  ahnliche  zu  sein  scheinen.  Tinctions- 
versuche,  die  ich  zur  Entscheidung  dieser  Frage  anstellte,  blieben 
vollkommen  resultatlos.  Dies  ist  indess  ganz  nattirlich;  denn  das 
Goldchlorid  zeigt  bekanntlich  zu  den  sekretorischen  Zellen  eine 
mindestens  ebenso  grosse  Zimeigung,  wie  zu  den  marklosen  Nerven- 
fasem  und  den  mit  ihnen  in  Zusammenhang  stehenden  ganglionaren 
Elementen,  imd  von  dem  Carmin  kann  man  ungef^r  das  Namliche 
aussagen.  Die  Ueberosmiumsaure  endlich  liefert  iiberhaupt  nur  von 
markhaltigen  Nerven  klare  tmd  beweisende  Bilder  und  ihre  An- 
wendimg  ergab,  ausser  dunkle  schwarze  Farbung  der  Komchen  der 
Sekretionszellen  nur  ein  gleichm^siges  Grau  aller  iibrigen  Elemente. 

Ich  erwahnte  oben  bei  Gelegenheit  der  Beschreibung  der  mannig- 
faltigen  Gebilde,  welche  die  Zerzupfung  eines  mit  Miiller’scher 
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Flussigkeit  behandelten  Pankreas  liefert,  unter  (9)  eine  noch  nicht 
luher  besprochene  Zellenform.  Diese  Zellen  sind  kleine  unregel- 
massig  polygonale  Gebilde;  ihr  Inhalt  is  vollkommen  homogen, 
g^^end  und  frei  von  irgendwelchen  Kornchen,  ihr  Kem  hell,  rund, 
von  mittlerer  Grosse.  Ihre  Durchmesser  betragen,  0,0096  bis  0,012 
Millimeter,  die  des  Kernes  0,0075  bis  0,008. 

Diese  Zellen  liegen  meist  in  grosserer  Anzahl  bei  einander,  eigent- 
humlich  vertheilt  im  Parenchym  der  Driise.  Betrachtet  man  n^- 
lich  eine  Bauchspeicheldriise,  die  zwei  bis  drei  Tage  lang  in 
Muller’scher  Flussigkeit  gelegen  hat,  bei  schwacher  Vergrosserung, 
etwa  System  4  von  Hartnack,  so  bemerkt  man  regelmassig  zerstreut 
in  der  Druse  rundliche,  intensiver  gelb  gefarbte  Flecke,  and  zwar 
ungefahr  einen  auf  die  Grosse  eines  Gesichtsfeldes  bei  Okular  3. 
Die  Anwendung  starkerer  Systeme  ergiebt,  dass  diese  Flecke  aus- 
schliesslich  aus  imseren  Zellen  bestehen.  Diese  sind  also,  zu  rund- 
lichen  Hauflein  geschaart,  in  regelmassigen  Abstanden  im  Parenchym 
(im  alten  Sinne  des  Wortes)  der  Driise  vertheilt.  Ihre  Hauflein 
zeigen  meist  einen  Durchmesser  von  0,1  bis  0,24  Millimeter,  und  sind 
ohne  Miihe  auch  an  Zerzupfungspraparaten,  die  von  der  ganz  frischen 
Oder  kurze  Zeit  mit  Jodserum  behandelten  Driise  angefertigt  worden, 
wahrzunehmen.  Sie  zeigen  dann,  wie  fast  alle  frisch  untersuchten 
Zellen,  eine  vollkommen  nmde  Gestalt,  weichen  aber  sonst  in  Nichts 
von  der  oben  gegebenen  Beschreibung  ab ;  ihr  Inhalt  zeigt  also  auch 
hier  einen  eigenthiimlichen  Glanz. 

War  nun  die  Antwort,  die  ich  oben  auf  die  Frage  nach  der  Natur 
der  centro-acinaren  Zellen  zu  geben  vermochte,  eine  nur  ungeniigende 
und  bedingte,  so  gilt  dies  leider  in  noch  hoherem  Masse  von  der 
Art,  wie  ich  die  analoge  Frage  bei  diesen  Zellen  zu  beantworten  im 
Stande  bin.  Denn  oben  konnte  ich  wenigstens  mit  einem  gewissen 
Grade  von  Wahrscheinlichkeit  eine  bestimmte  Ansicht  formuliren: 
hier  aber  gestehe  ich  often,  dass  mir  jede  Moglichkeit  einer  Erklarung 
fehlt.  Ich  kann  nur  einige  weitere  Beobachtungen  beibringen, 
welche  vielleicht  auf  das  Vorhandensein  gewisser  Beziehungen 
zwischen  imseren  Zellen  und  dem  nervosen  Apparat  der  Druse 
schliessen  lassen.  Einmal  namlich  sieht  man  relativ  haufig  ein 
Stammchen  blasser  Nerven  iiber  unsere  Zellhauflein  hinwegziehen, 
jedoch  ohne  dass  ich  irgend  eine  Verbindung  zwischen  ihnen  nach- 
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weisen  konnte ;  ebenso  liegen  nicht  ganz  selten  unsere  Zellhauflein  in 
unmittelbarer  Nachbarschaft  eines  Ganglion,  ja  in  einzelnen  F^len 
scheinen  sie  in  ahnlicher  Weise  dem  Nervenstammchen  angelagert, 
wie  dies  bei  schwachen  Vergrosserungen  mit  den  Ganglienzellen- 
haufen  zu  sein  scheint.  In  zwei  Fallen  endlich  war  in  einem  kleinen 
Ganglion  der  Raum  einer  oder  mehrerer  Ganglienzellen  von  einem 
kleinen  Zellenhaufchen  eingenommen,  dessen  Elemente  mit  unseren 
Zellen  eine  auffallende  Uebereinstimmung  zeigten.  Diese  Beobach- 
tungen  sind  indessen  so  unvollkommen  und  liickenhaft,  dass  ich  mich 
selbst  einer  Hypothese  uber  den  Charakter  und  Werth  unserer  Zellen 
enthalten  muss. 

Ebenso  unvollstandig,  wie  uber  diesen  Punkt,  sind  leider  auch 
meine  Beobachtimgen  iiber  die  Nerven  der  Bauchspeicheldriise. 
Dieselben  bestehen  aus  breiten  und  schmaleren  Stammchen  von 
iiberwiegend  marklosen  Fasem.  Sehr  selten  nur  bndet  man  in  den 
breitesten  Stammchen  beim  Kaninchen  eine  doppelt  contourirte, 
markhaltige  Faser,  wahrend  dies  in  dem  Pankreas  der  Katze  weit 
hauhger  der  Fall  ist.  Sehr  gross  dagegen  ist  die  Zahl  der  Ganglien, 
mit  denen  die  Nervenstamme  in  Verbindung  stehen.  Sie  zeigen  eine 
sehr  verschiedene  Grosse  und  dem  entsprechend  eine  grosse  Mannig- 
faltigkeit  in  Hinsicht  der  Zahl  ihrer  Elemente ;  ich  land  im  Minimum 
zwei,  im  Maximum  iiber  fiinfzig  Ganglienzellen  zu  einem  Ganglion 
vereint.  Die  grossten  Anhaufungen  zeigten  eine  Lange  von  0,32 
Millimeter,  die  meisten  eine  solche  zwischen  0,1  und  0,24,  w^rend 
die  Zellen  constant  einen  Durchmesser  von  0,025,  ihre  Kerne  einen 
solchen  von  0,0096  Millimeter  besitzen.  Diese  Zellen  vmterscheiden 
sich  also,  wie  es  scheint,  nicht  von  denen  der  allerdings  viel  selteneren 
und  an  Zahl  der  Elemente  tief  unter  ihnen  stehenden  Ganglien,  die 
man  an  den  blassen  Nervenst^men  des  Mesenteriums  findet.  Die 
Ganglien  des  Pankreas  liegen  mit  Vorliebe  zwischen  grosseren  Hauf- 
chen  von  Driisenlappchen,  doch  findet  man  sie  auch,  analog  den  oben 
besprochenenZellhaufen,  mitten  in  einem  Haufen  feinsterLappcben. — 
Alle  Versuche,  feineren  Verzweigungen  der  marklosen  Nervenfasem 
mit  Tinctionen,  namentlich  mit  Goldchlorid,  beizukommen,  scheiterten 
an  der  stets  sehr  intensiven  Farbung  der  sekretorischen  Elemente,  bei 
denen  bald  der  Kem,  bald  der  Zellinhalt  eine  hellere  Niiancirung  der 
Gold-Rothe  darbot,  und  nicht  selten  die  zuf^lig  angefiillten  Anfange 
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der  Ausfiihrungsg^ge  schon  zu  sehen  waren.  Ebensowenig  fiihrten 
Versuche  mit  Chlorgoldkalium  zvim  Ziele,  ebensowenig  Zerzup- 
fungen. — Dass  die  Gefasse,  namentlich  die  Arterien,  von  reich- 
lichen  Geflechten  blasser  Fasern  umsponnen  sind,  bedarf,  als  selbst- 
verst^dlich,  wohl  kaiun  der  Erwahnung. 

Mit  demselben  Resultate,  welches  Zerzupfungsversuche  behufs 
Nervenverfolgung  ergaben,  versuchte  ich,  die  Lymphgefasse  der 
Bauchspeicheldriise  zu  injiciren.  Wahrend  der  grosse  Ausfiihrungs- 
gang  des  Kaninchenpankreas  in  den  aufsteigenden  Schenkel  der  ersten 
Dtinndarmsschlinge  einmiindet,  findet  sich  an  der  tiefsten  Stelle  der- 
selben,  unmittelbar  neben  dem  am  meisten  nach  unten  reichenden 
Theile  der  Driise  sehr  oft  eine  vereinzelte  Lymphdriise,  von  der  ich 
hoffte,  dass  sie  nahere  Beziehungen  zu  den  Lymphgef^sen  meines 
Objectes  haben  moge.  Wenn  indess  schon  das  gelegentliche  Fehlen 
der  Driise  hiergegen  sprach,  so  ist  dies  ebenso  der  Fall  mit  der  voll- 
kommenen  Erfolglosigkeit  aller  Versuche,  mit  der  Einstichsmethode 
eine  Injection  der  betreffenden  Lymphbahnen  zu  erreichen,  obgleich 
wohl  die  Ungeiibtheit  in  diesem  Theile  der  mikroskopischen  Technik 
die  Hauptschuld  am  Misslingen  der  wenig  zahlreichen  Versuche 
trug. 

Zum  Schluss  will  ich  noch  einige  Versuche  erw^nen,  die  Secretion 
und  etwa  sichtbare  Vorgange  bei  derselben  am  lebenden  Thiere  zu 
beobachten,  Versuche,  die  zwar  ebenfalls  von  vollkommen  negativem 
Resultat  gekront  wurden,  aber  vielleicht  unter  giinstigeren  Umstanden 
von  einem  gliicklicheren  Beobachter  wieder  aufgenommen,  unsere 
Kenntnisse  von  der  Art  des  Geschehens  der  feineren  Vorgange  im 
Organismus  wesentlich  fordem  konnen.  Die  Idee  selbst,  die  Secretion 
am  lebenden  Object  direkt  zu  verfolgen,  lag  fur  uns  im  pathologischen 
Institute  damals  sehr  nahe.  Waren  wir  doch  Ohren-  und  zum  Theil 
auch  Augenzeugen  gewesen  von  dem  glanzenden  Erfolge,  mit  dem 
Cohnheim  damals  die  Beobachtung  des  lebenden  Thieres  anstellte! 
Anders  war  es  allerdings  mit  den  technischen  Schwierigkeiten.  Bei 
dem  vollkommenen  Mangel  an  geeigneten  Vorrichtungen,  um  ein 
Kaninchenpankreas  mit  leidlicher  Aussicht  auf  Erhaltung  des  Lebens 
langere  Zeit  beobachten  zu  konnen,  musste  ich  von  vorn  herein  auf 
dies  so  iiberaus  giinstige  Object  verzichten  und  auf  die  Kaltbliiter 
recurriren.  Nun  ist  zwar  beim  gewohnlichen  Triton  ein  Theil  der 
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Bauchspeicheldnise  ebenso  flachenhaft  ausgebreitet,  wic  beim  Kanin- 
chen,  und  dicscr  Theil  kann  bei  einiger  Uebting  ohne  bedeutende 
Storungen  des  Kreislaufes  unter  das  Mikroskop  gebracht  und  selbst 
mit  Immersionssystemen  stundenlang  beobachtet  werden,  indess  der 
mangelnde  Erfolg  dieser  Beobachtungen  kann  bei  den  hochst  un- 
ordentlichen  Verdauungsverhaltnissen  des  Kaltbliiters,  ebensowohl 
auf  ein  ganzliches  Fehlen  der  Sekretion  zur  Zeit  der  Untersuchung, 
als  auf  einen  Mangel  sichtbarer  Ver^derungen  bei  derselben  bezogen 
werden.  Ich  versuchte  die  Beobachttang  sowohl  beim  curarisirten 
Triton,  als  beim  chloroformirten  tmd  nicht  betaubten.  Man  kann 
durch  die  Befestigung  der  Fiisse  des  Thieres  an  einigen,  in  passender 
Entfermmg  auf  einer  Glasplatte  befestigten  Korkstiickchen  leicht  die 
dringend  nothige  Immobilisirung  des  untersuchten  Objectes  er- 
reichen.  Indess  auch  diese  Ruhe  niitzte  mir  nichts.  Die  Komchen 
der  Sckretionszellen,  auf  die  ich  bei  ihrer  eigenthiimlichen  Lagerung 
an  den  Gangen  meine  ganze  Hoffnung  gesetzt  hatte,  waren  zwar  aus- 
gezeichnet  schon  zu  sehen,  schimmemd  in  dem  gelblichen  Glanze,  den 
sie  an  der  frischen  Drtise  fast  immer  zeigen,  aber  eine  Bewegung 
konnte  ich  trotz  des  besten  Willens  weder  an  ihnen,  noch  sonst  wo 
in  der  Zelle  wahmehmen,  ein  Resultat,  das  indess,  wie  ich  hier 
nochmals  hervorheben  will,  keinerlei  Schliisse  gestattet  auf  das  Ver- 
halten  all  dieser  Theile  bei  lebhafter  Sekretion. 

Sollte  etwa  Jemand  diese  Versuche  wiederholen  wollen,  so  sei  fur 
ihn  bemerkt,  dass  man  den  Haut  und  Muskelschnitt  beim  Triton  am 
besten  auf  der  linken  Seite  des  Thieres  macht  und  zwar  entsprechend 
dem  mittleren  Drittheil  der  Entfermmg  zwischen  der  oberen  und 
imteren  Extremitat.  Es  gelingt  dann  leicht  die  Pankreas  haltende 
Darmschlinge  zu  finden  und  durch  Befestigung  des  Darmes  auf 
einem  Korkstreifen,  welcher  ein  Glasstiickchen  umgiebt,  in  einer  fiir 
die  Beobachtung  geeigneten  Weise  zu  fixiren.  Der  Blutverlust,  der 
bei  diesen  vorbereitenden  Operationen  eintritt,  ist  bei  einiger  Uebung 
nur  ein  sehr  geringer,  und  dem  entsprechend  zeigt  sich  auch  der 
Kreislauf  in  der  Druse  in  keiner  Weise  gestort  und  kann  lange 
beobachtet  werden. 


4 


CONTRIBUTIONS 


TO  THE  MICROSCOPIC  ANATOMY  OF  THE 
PANCREAS. 

INAUGURAL-DISSERTATION 

For  the  Doctor's  Degree  in 
Medicine  and  Surgery 
Presented  to  the  Medical  Faculty 
Friedrich-Wilhelms-University 
Berlin 

AND  TO  DEFEND  PUBLICLY  ON 
February  18,  1869 

By  PAUL  LANGERHANS 
Berlin. 

In  the  summer  of  1867  I  began  at  the  Berlin  Pathological  Insti¬ 
tute,  through  the  kindness  of  Professor  Virchow,  a  series  of  in¬ 
vestigations  on  the  finer  structure  of  the  pancreas;  in  this  I  was 
assisted  with  advice  and  material  in  a  most  friendly  manner  by 
Dr.  W.  Kuhne,  then  First  Assistant  in  the  Pathological  Institute, 
now  Professor  of  Physiology  at  Amsterdam.  In  the  fall  of  the  same 
year,  due  to  external  circumstances,  I  was  forced  to  leave  my  task 
temporarily  and  could  not  resume  it  till  October  1868,  without,  how¬ 
ever,  being  able  to  make  any  appreciable  headway.  A  confirmation 
of  what  had  already  been  established  was  the  only  result  of  this 
attempt. 

The  only  reason  for  relating  the  development  of  my  work  is  to 
apologize  for  its  scanty  contents.  With  regret,  I  must  open  my 
communication  with  the  declaration  that  I  cannot  in  any  way  put 
forth  the  conclusive  results  of  a  completed  investigation.  I  can 
describe,  at  most,  a  few  isolated  observations  which  suggest  a  much 
more  complicated  structure  of  the  organ  investigated  than  hitherto 
accepted.  The  purpose  of  these  lines  can  therefore  at  best  only  be  to 
help  draw  greater  attention  to  the  pancreas  than  has  hitherto  been 
given  to  it  by  anatomists. 
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There  is  indeed  hardly  another  organ  in  which  there  is  such 
glaring  contrast  between  the  brilliant  results  of  physiologic  research 
and  the  complete  darkness  in  the  realm  of  anatomic  knowledge.  Prac¬ 
tically  all  that  receives  any  thorough  consideration  from  the  anatomic 
point  of  view  is  the  relationship  of  this  gland  to  the  peritoneum  or 
whether  the  opening  of  this  or  that  excretory  duct  is  at  a  hi^er  or 
lower  level.  As  to  the  structure  of  the  gland  1  did  not  succeed  in 
finding  in  text-books  anything  other  than  the  statement  that  the 
pancreas  is  a  racemose  gland  which  generally  contains  a  mass  of 
infiltrating  fat.  In  Claude  Bernard’s  “  Memoire  sur  le  Pancreas  ” 
there  is  a  very  fine  reproduction  of  a  gland  lobule  with  the  remark 
that  there  are  many  nuclei  in  the  pancreas.  Nevertheless  the  blood 
supply  of  the  gland  is  well  known,  and  it  is  in  fact  entirely  impos¬ 
sible  to  inject  a  few  ounces  of  colored  fluid  into  the  aorta  of  an 
'  animal  without  bringing  out  most  beautifully  the  delicate  vascular 
loops  of  the  pancreas.  An  injection  of  the  pancreatic  duct,  as  far 
as  I  could  survey  the  literature,  had  not  yet  been  done.  These  rather 
incomplete  observations  justify  a  more  thorough  description;  and  I 
apologize,  should  these  lines  fall  into  the  hands  of  an  experienced 
microscopist,  and  should  he  find  in  it  a  little  too  much  of  the  known, 
and  much  too  little  of  the  unknown. 

I  investigated  first  of  all,  and  almost  exclusively,  the  pancreas  of 
the  rabbit,  which  of  all  the  animals  commonly  at  our  disposal  in  the 
laboratory  possesses  a  pancreas  with  a  structure  most  favorable  for 
investigation.  It  is  in  large  measure  spread  out  flat  between  the 
layers  of  the  mesentery  and  in  such  thin  laminae  that  portions  taken 
out  with  scissors  without  any  further  preparations  are  ready  for 
microscopic  observation.  This  holds  true  likewise  with  small  portions 
of  the  pancreas  of  the  salamander ;  whereas  the  pancreas  of  man,  the 
guinea  pig,  dog,  cat,  pigeon,  snake,  frog,  and  hen  is  very  compact 
and  not  favorable  for  observation. 

Now,  if  a  portion  of  the  warm  pancreas,  taken  from  a  rabbit 
just  killed,  is  observed  imder  low  power  in  a  neutral  liquid  medium, 
in  the  great  majority  of  cases  not  a  trace  of  the  nuclei  is  found. 
Nothing  is  seen  but  a  fine  sketch  not  unlike  the  branches  of  a  de¬ 
foliated  tree,  built  up  mostly  of  fine,  faintly  yellow  refractile  gran¬ 
ules.  This  granular  tree  branches  out  most  delicately  and  discloses 
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a  simple  stem  through  the  center  of  the  terminal  lobule  hemmed  in 
by  a  vascular  network.  If  this  stem  is  examined  under  higher  power 
it  is  easily  discernible  that  it  is  not  a  solid  structure,  but  on  the  con¬ 
trary  it  shows  throughout  a  very  fine  central  canal.  This  fine  white 
canal  surrounded  by  a  rich  mass  of  minute  granules  is  continuous  with 
the  larger  excretory  ducts  of  the  gland,  discernible  without  further 
technical  assistance,  and  each  injection  shows  that  it  belongs  with¬ 
out  doubt  to  the  system  of  excretory  passages.  Qose  to  this  granular 
tree-like  duct  system,  between  the  lumen  and  the  basement  mem¬ 
brane  of  the  lobule  there  appear  sooner  or  later  the  nuclei  of  the 
secreting  cells  in  a  single  row,  one  next  to  the  other, — large,  bright 
vesicles  often  containing  a  brilliant  nucleolus  and  covered  not  in¬ 
frequently  on  the  side  facing  the  periphery  of  the  lobule  with  a 
hood  of  dark  granules,  seldom  more  than  ten.  If  a  piece  of  fresh 
gland  is  teased  apart  it  is  easy  to  establish  that  the  granules  which 
are  located  centrally  about  the  lumen  belong  to  the  gland  cells,  the 
true  secretory  cells.  These  granular  particles  are  round  in  the  very 
fresh  cells,  and  polygonally  angular  in  the  semi-coagulated  cells; 
in  size  they  approximate  the  nucleus,  i.  e.  about  0.0064  mm.  in  di¬ 
ameter,  while  the  cells  themselves  are  0.016—0.024  mm.  in  diameter. 
Thus  there  can  be  differentiated  three  zones  in  the  secretory  cells 
of  the  pancreas,  about  equal  in  size ;  the  centro-acinar  granular  zone, 
the  zone  of  nuclei,  and  finally  the  peripheral  zone,  which,  in  most 
of  the  cases,  in  fresh  preparations  is  perfectly  homogeneous  and 
transparent,  containing  not  very  rarely  the  few  above-mentioned 
granules,  and  somewhat  smaller  than  the  other  parts  of  the  cell. 
The  finer  structure  of  the  pancreatic  cells  is  therefore  very  charac¬ 
teristic;  it  shows  important  variation  from  the  structure  of  other 
secretory  elements  and  makes  possible  an  exact  differentiation  of 
our  cells  from  similar  tissues, — ^an  isolated  fact  as  far  as  I  know. 
This  holds  true  not  only  for  the  pancreas  of  the  rabbit  but  in 
very  much  the  same  way  for  all  the  above-mentioned  animals, 
namely,  the  frog,  salamander,  pigeon,  hen,  dog,  cat,  guinea-pig,  and 
man.  The  reptile  alone  is  an  exception ;  at  least,  I  found  an  example 
among  them,  in  which  not  an  insignificant  number  of  cells  were  com¬ 
pletely  filled  with  the  above-mentioned  granules  without  a  regular 
arrangement.  The  granules  of  the  secretory  cells  are  tindoubtedly 
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identical  with  those  mentioned  in  all  text-books  as  fat  and  really 
seem  to  be  nothing  but  fat.  They  show  an  active  molecular  motility 
when  the  fresh  cells  are  mechanically  destroyed  and  give,  when 
treated  with  supersaturated  osmic  acid,  the  deep  black  staining  of 
fat.  They  also  dissolve  in  caustic  potash  of  moderately  high  con¬ 
centration,  in  ether,  and  in  chloroform.  When  dissolved  in  the  latter 
there  immediately  appears  in  the  cells  a  granular  precipitation,  while 
our  granules  become  paler  and  paler,  finally  to  disappear  entirely. 
Treating  the  cells  with  caustic  potash,  on  the  contrary,  causes  the 
disappearance  of  our  granules,  as  the  cells  go  through  recurrent 
swelling,  and  only  later  there  develops  a  dark  and  granular 
precipitation. 

With  the  marked  instability  and  vulnerability  of  fresh  secretory 
cells  it  soon  becomes  evident  that  it  is  absolutely  necessary  to  precede 
^  the  mechanical  tearing  apart  by  a  chemical  maceration  and  harden¬ 
ing;  desiring  to  employ  principally  fresh  tissues  for  investigation, 
because  nothing  gives  a  deeper  insight  of  the  structure  of  the  gland, 

I  endeavored  to  avoid  the  use  of  reagents.  First  of  all  I  attempted 
naturally  the  use  of  Max  Schviltze’s  recent  process  of  dilute  solu¬ 
tions  of  chromic  acid.  Though  the  results  were  brilliant  when  these 
were  used  in  other  organs,  I,  nevertheless,  could  not  accomplish 
anything  important  with  them.  Neither  did  iodized  serum  produce 
the  anticipated  results.  However,  Muller’s  fluid  had  much  to  recom¬ 
mend  it,  although  with  its  prolonged  use  the  typical  picture  of  the 
secretory  cells  was  obliterated  and  everywhere  there  occurred  a 
granular  precipitation.  The  firmness  which  this  reagent  gave  to  the 
cells,  even  in  one  day,  made  possible  a  careful  tearing  apart  of  the 
lobules  without  destroying  their  elements. 

The  picture  obtained  by  macerating  the  gland  in  this  fluid  from 
twenty  to  seventy-two  hours  was  at  first  confusing.  However,  one 
learns  soon  to  orient  himself  and  can  then  differentiate  the  follow¬ 
ing  structures  in  part  foimd  everywhere,  in  part  characteristic  of  the 
pancreas : 

1.  Epithelial  cells  of  the  peritoneum,  broad,  flat  cells  with  large 
distinct  nuclei;  they  look  spindle-shaped  when  they  stand  on  edge, 
with  the  nuclei  very  distinct. 

2.  Connective  tissue  cells,  from  the  mesentery  as  well  as  from  the 
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connective  tissue  of  the  gland,  small  granular  spindle  cells  which 
are  but  scanty  in  the  thin  parts  of  the  rabbit’s  pancreas. 

3.  Blood  vessels  and  fragments  of  the  same,  i.  e.  occasional  groups 
of  flat  muscle  cells  and  parts  of  tom  and  mangled  capillaries,  which 
give  a  very  irregular  appearance. 

4.  Blood  cells,  red  as  well  as  white, — the  latter  naturally  seen 
only  very  rarely. 

5.  Pale,  nonmedullated  nerve  fibers  mostly  attached  to  fine  trunks, 
occasionally  mistaken  for  ganglion  cells. 

6.  True  gland  cells,  of  manifold  polygonal  form,  very  often  pos¬ 
sessing  a  pretty  long  process.  In  a  few  isolated  instances  I  thought 
that  the  nucleus  of  these  cells,  devoid  of  granules,  also  had  an  off¬ 
shoot  directed  to  the  center  of  the  lobule  giving  it  the  appearance 
of  a  chemist’s  flask.  Only  seldom  did  I  find  more  than  one  nucleus 
in  a  cell.  Once,  however,  almost  all  the  cells  showed  two  nuclei. 
This  was  in  the  pancreas  of  a  young  dc^  that  was  subjected  for  a 
long  time  to  neurological  experiments  on  the  medulla.  Whether 
this  nticlear  proliferation  can  be  attributed  to  the  youth  of  the  animal, 
or  to  the  above-mentioned  experiments  I  am  not  able  of  course  to 
decide  in  such  an  isolated  observation.  Because  I  didn’t  find  these 
double-nucleated  cells  in  young  rabbits  frequently  and  as  such  a 
multiplication  of  nuclei  was  observed  after  nerve  stimulation  in 
the  submaxillary  gland  by  Pfluger,  I  am  inclined  to  the  latter 
explanation. 

7.  Epithelial  cells  of  the  larger  ducts,— cylindrical  cells  with 
large  nuclei  and  with  homogeneous  content,  devoid  of  granules. 

8.  Spindle  cells  without  granules  with  a  large  distinct  nucleus 
the  center  of  which  is  finely  granular ;  they  are  differentiated  from 
all  other  cells  by  their  sharply  defined  almost  perfect  spindle-shaped 
form  with  a  long  homogeneous  off -shoot,  and  lie  together  often  in 
smaller  or  larger  numbers  like  trabeculae. 

9.  Small  cells  of  almost  perfect  homogeneous  content,  and  of 
polygonal  form,  with  round  nuclei  without  nucleoli,  mostly  lying 
together  in  twos  or  in  small  groups. 

In  this  rich  multitude  of  miscellaneous  cells  it  is  first  of  all  the 
spindle  cells  described  in  (8)  which  attracted  our  attention  because 
of  their  very  peculiar  behavior.  For  while  a  few  of  them  lie  or  roll 


( 


290 


PAUL  LANGERHANS 


about  freely  preserving  their  characteristic  shape,  others  lie  in  the 
center  of  groups  of  two  or  three  or  even  of  a  whole  lobule  of  secret¬ 
ing  cells.  In  some  preparations  a  direct  relationship  can  be  recognized 
between  our  cells  and  the  secretory  elements  of  the  gland  through 
the  blending  of  their  processes,  a  relationship  confirmed  when  the 
fragments  are  seen  rolling  tmder  the  microscope.  But  our  cells  do 
not  imite  with  one  secretory  cell  only,  more  often  in  favorable 
preparations  two  or  even  more  secretory  elements  may  be  seen  co¬ 
herent  with  one  of  them.  Now  if  an  unfragmented  preparation  of 
pancreas  is  treated  in  Muller’s  fluid  it  is  easy  to  observe  in  each 
lobule  one  or  two  or  even  three  or  four  of  our  cells  in  the  center; 
the  only  reason  why  this  picture  is  not  seen  in  the  fresh  gland  is  that 
it  is  masked  by  the  granules  of  the  secretory  cells,  a  condition  elimi¬ 
nated  in  the  macerating  process. 

Next  comes  the  question  as  to  the  nature  of  these  centro-acinar 
cells  and  this  question  is  followed  by  another:  their  relation  to  the 
excretory  ducts  of  the  gland  which  should  begin  in  the  same  place 
in  the  center  of  the  lobule. 

This  question  can  naturally  be  answered  only  by  injection  experi¬ 
ments.  The  larger  duct  of  the  rabbit’s  pancreas,  as  is  known,  opens 
independently  of  the  cholecystic  duct  about  six  cm.  lower  down  in 
the  intestine.  It  is  very  fine  but  can  be  well  injected  with  a  thin 
glass  canula  or  better  still  with  the  blunt  canula  of  a  Prava 
syringe.  For  this  purpose  the  intestine  is  opened  at  the  spot  over- 
lying  the  orifice  of  the  duct  and  it  is  spread  out  over  the  finger  of 
an  assistant.  This  orifice  lies  in  a  slight  elevation  of  the  mucosa, 
easily  foimd  with  experience ;  this  must  be  superficially  cut  in  order 
to  expose  the  intensely  white  duct,  so  that  the  canula  may  be  intro¬ 
duced.  For  injection  I  used  with  best  success  a  solution  of  Berlin 
blue  mixed  with  glycerine.  Stained  gelatine  solutions  were  generally 
useless;  still  isolated  cases  gave  fine  pictures.  Asphaltlack  diluted 
with  chloroform  I  tried  very  often, — generally  with  good  success, 
but  not  commensurate  with  other  inconveniences  of  this  method,  as 
the  simplest  injection-substances  sufficed.  I  also  made  silver  injec¬ 
tions  ;  but  of  this,  later.  The  amount  of  fluid  necessary  for  complete 
injection  was  not  large,  at  least  in  some  places.  Three  or  four  Prava 
syringes  were  enough.  The  injected  gland  was  examined  in  part 
fresh,  and  in  part  after  fairly  long  stay  in  Muller’s  fluid. 
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If  now  in  a  gland  so  injected  an  area  stained  light  blue  is  examined 
it  becomes  apparent  that  the  fine  canal  in  the  middle  of  the  granular 
tree  is  filled  with  the  injection  substance.  This  canal,  then,  is  part 
of  the  excretory  duct  system.  But  the  beginning  of  this  system  does 
not  coincide  in  any  way  with  the  end  of  this  canal.  In  well  and  com¬ 
pletely  injected  places  one  can  recognize  more  easily  that  the  injection 
substance  fills  not  only  the  center  of  the  glandular  lobule,  but  also 
penetrates  between  the  individual  cells.  It  fills  here  delicate  pear- 
shaped  spaces  which  are  connected  with  the  central  portion  of  the 
ducts  by  short  stalks  of  varying  caliber  and  end  blimtly  not  far 
from  the  basement  membrane  of  the  lobule.  This  differs  completely 
from  what  is  found  in  the  text-books  on  the  relationship  of  ducts  to 
cells  in  acinar  glands.  In  the  latest  edition  of  Kdlliker’s  Histology, 
page  433,  there  is  found  the  following  passage : 

“  At  any  rate  the  bile  capillaries  are  intercellular  ducts  of  a 
peculiar  sort  and  differ  from  ordinary  ducts  of  which  they  take  the 
place  in  that  they  are  always  formed  by  a  small  fraction  of  the  cel¬ 
lular  wall  directed  toward  the  lumen,  and,  therefore,  are  very  narrow. 
In  every  other  gland  the  cells  take  part  in  the  formation  of  excretory 
ducts  with  only  one  of  their  walls,  but  in  the  case  of  the  liver  cells, 
they  do  so  with  all  walls,  except  those  bounding  the  blood  capillaries, 
and  there  is  no  other  gland  the  elements  of  which  on  so  many  sides 
are  concerned  in  discharging  secretion  as  those  in  the  liver.” 

The  pancreas  therefore  groups  itself  completely  in  many  respects 
with  the  liver.  The  beginning  of  the  ducts  is  circular  and  narrow  and 
comes  in  contact  with  the  secreting  cells  only  through  a  limited  por¬ 
tion  of  their  walls.  On  the  other  hand,  these  cells  come  in  contact 
with  intercellular  passages  with  their  entire  surface  except  the  portion 
adjoining  the  membrana  propria  of  the  lobule.  This  is  a  constant 
finding  and  I  never  succeeded,  as  did  Gianuzzi  in  the  submaxillary 
gland,  in  forcing  injection-fluid  through  the  ducts  between  the  cells 
and  the  basement  membrane  of  the  lobule,  not  even  in  the  cases  where 
through  an  error  in  the  injection  there  was  employed  too  great 
pressure.  In  such  cases,  as  could  be  seen  in  nearby  lobules,  at  first  the 
small  intercellular  pear-shaped  spaces  were  unusually  distended,  with 
only  an  abnormally  small  interspace  remaining  between  them  which 
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the  large  nuclei  semed  to  fill  completely;  and  if  the  pressure  was 
still  further  increased,  these  spaces  burst  and  the  cells  themselves 
were  filled  with  injection-substance.  A  separation  of  the  membrana 
propria  of  the  lobule  never  took  place. 

Just  as  the  beginnings  of  the  excretory  ducts  show  an  important 
local  variation  from  that  generally  described  hitherto,  a  difference 
which  surely  cannot  be  entirely  meaningless  for  the  finer  processes 
of  secretion  and  for  the  more  special  relationship  between  cells  and 
duct,  so  there  is  also  an  opportimity  to  observe  formally  not  an  un¬ 
interesting  deviation  in  the  structure  of  the  duct  walls.  While  in 
other  glands, — and  according  to  the  newest  investigations  the  same 
holds  true  to  an  important  d^ree  in  the  case  of  the  liver, — the 
epithelial  cells  of  the  larger  ducts  are  derived  simply  from  the  secre¬ 
tory  elements,  the  latter  taking  the  place  of  duct  epithelium,  the 
transition  between  both  cell  forms  taking  place  through  mere  sub¬ 
stitution,  in  our  gland  there  seems  to  be  a  distinctly  different 
relationship. 

The  larger  excretory  dtKts  possess  a  uniform  cylindrical  epithelium 
which  lines  the  ducts  in  a  simple  way,  and  are  surrounded  externally 
by  a  connective  tissue  rich  in  fibrils  and  blood  vessels.  The  cells  of 
this  epithelium  show  a  long  diameter  of  0.013  and  a  transverse  one 
of  0.008  mm. ;  their  nuclei  are  0.008  long  by  0.004-0.005  mm.  wide. 
Because  of  the  observation  of  Pfliiger  in  the  salivary  glands  on  the 
intimate  relationship  of  nerves  to  duct  epithelium  I  investigated  the 
epithelium  of  a  number  of  pancreatic  ducts  fresh  and  after  macera¬ 
tion  in  potash  and  in  chromic  acid,  but  I  could  not  disclose  any 
similar  arrangement. 

From  these  larger  ducts  there  branch  out  almost  at  right  angles 
small  ducts  the  cells  of  which  differ  distinctly  from  the  relatively 
small  cylindrical  epithelium  of  the  larger  ducts.  While  they  show 
not  an  inconsiderable  increase  in  width  they  lose  definitely  in  height, 
i.  e.  they  do  not  any  longer  present  a  uniform  cylindrical  epithelium 
but  a  sort  of  pavement  epithelium  with  the  cells  not  polygonal,  but 
not  unlike  certain  epithelial  forms  of  veins,  possessing  a  more  or 
less  irregular  spindle-shape.  The  ducts  of  medium  caliber  are  thus 
lined  with  spindle-shaped  cells  with  large,  distinct  bulging  nuclei, 
giving  these  ducts  an  irregular  appearance  while  the  lumen  is  per- 
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fectly  round  everywhere.  The  nuclei  of  the  epithelial  cells  show  a 
maximum  diameter  of  0.008  mm.  while  the  length  of  the  cells  varies 
mostly  between  0.024-0.032,  at  times  larger  even  than  the  last  figure. 
In  the  center  of  the  bright  nuclei  there  is  found  a  spindle-shaped  mass 
of  granular  material,  while  the  content  of  the  cell  itself  is  very  homo¬ 
geneous.  These  cells  differ  thus  in  no  way  from  the  above  mentioned 
centro-acinar  cells  and  the  further  course  of  the  ducts  to  the  peri¬ 
phery  shows  a  close  connection  between  the  two. 

From  these  passages  of  medium  caliber  there  finally  branch  off 
the  finest  ducts  in  which  the  difference  between  the  contour  of  the 
ducts  and  the  uniformly  perfectly  regular  lumen  is  most  apparent, 
'fhe  round  injection  masses  lie  at  first  in  the  small,  but  soon  in  the 
larger  spaces  between  the  above-described  cells  and  thus  give  now 
a  rosette  and  now  an  irregular  appearance  to  the  passages.  The 
cells  diminish  in  numbers,  and  finally  it  seems  that  the  duct  is  entirely 
free  of  them.  It  sends  its  pear-shaped  ends  between  the  individual 
secretory  cells  surrounded  only  by  a  very  uniformly  thin  membrane, 
while  the  last  of  the  spindle  cells  remain  in  the  center  of  the  gland 
lobules,  and  are  apparently  independent  of  the  ducts  in  their  rela¬ 
tionship  with  the  secretory  cells. 

I  am  not  able  to  propose,  in  spite  of  many  attempts,  a  definite 
and  clear  opinion  over  this  truly  very  complicated  relationship.  A 
series  of  favorable  injections  of  thin  solutions  of  1%)  of  silver 
nitrate,  which  I  imdertook  for  this  purpose,  disclosed  in  the  larger 
ducts  a  beautiful,  regular  epithelium ;  in  the  medium-sized  ones  there 
was  a  similar  epithelium,  even  though  less  regular,  considering  the 
changed  appearance  of  the  cells ;  but  in  the  finer  ducts,  as  well  as  at 
their  beginnings  there  were  found  all  kinds  of  irregular  undulating 
or  straight  lines,  but  a  connection  between  these  and  the  adjoining 
spindle  cells  could  not  be  demonstrated. 

While,  therefore,  on  the  one  hand  I  could  not  discover  even  under 
very  high  power  that  the  centro-acinar  cells  took  part  in  the  building 
of  the  end,  or  more  correctly,  of  the  beginning  of  the  duct  apparatus, 
more  than  that  it  appeared  to  continue  from  an  injection  mass  sur¬ 
rounded  by  a  delicate  homogeneous  membrane  at  times  extending 
across  the  cells,  and  at  times  lying  clearly  near  them, — still  it  appears 
to  me  that  the  perfectly  clear  resemblance  between  these  cells  and 
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the  epithelium  of  the  ducts  of  the  second  and  third  degree  as  well 
as  the  constant  local  continuity  of  these  cells  with  the  ducts  do  not 
permit  a  functional  dissociation.  Furthermore,  the  undoubted  rela¬ 
tion  between  the  secretory  elements  and  the  centro-acinar  cells  is 
well  explained,  when  one  accepts,  and  this  seems  irrefutable,  that 
the  homogeneous  membrane  of  the  pear-shaped  duct  openings  are 
connected  with  our  cells.  If  this  beginning  of  the  duct,  imbroken 
from  its  gland  cells,  to  which  it  belongs,  collaborates,  so  it  must 
be  accepted  that  there  is  a  direct  definite  connection  between  the 
centro-acinar  cells  and  the  secretory  cells.  The  relationship  of  many 
secretory  cells  with  a  representative  of  other  forms  brings  forth  a 
very  complicated  appearance,  but  still  does  not  speak  in  any  way 
against  the  proposed  explanation. 

Be  this  hypothesis  true  or  not,  still  it  holds  true  in  any  case,  that  in 
the  pancreas  we  have  no  direct  transition  between  the  secreting  cells 
and  the  duct  epithelitun.  Moreover,  the  centro-acinar  cells  force 
themselves  as  an  imcomfortable  intruder  between  them. 

It  is  conceivable,  in  the  present  epidemic  of  genius,  how  at  first 
I  was  much  inclined  to  see  in  the  centro-acinar  cells  the  ends  of  a 
nervous  apparatus,  the  more  so,  as  in  the  submaxillary  gland  there 
seems  to  be  a  similar  relationship.  Staining  experiments  that  I 
employed  for  the  solving  of  this  problem  remain  absolutely  without 
results.  This  is  naturally  so;  for  gold  chloride,  it  is  known,  shows 
at  least  as  great  an  affinity  for  the  secretory  cells  as  for  non-medu- 
lated  nerve  fibers  and  their  related  ganglionic  elements,  and  the 
same  may  be  said  of  carmine.  Finally,  the  saturated  solution  of 
osmic  acid  gives  a  clear  and  demonstrative  picture  of  medulated 
nerve  fibers  and,  aside  from  the  deep  black  staining  of  the  granules 
of  secretory  cells,  it  gives  only  a  uniform  gray  to  all  the  other 
elements. 

I  mentioned  above  when  describing  the  varied  structure  which 
the  pancreas  shows,  when  teased  apart  after  being  kept  in  Muller’s 
solution,  tmder  (9)  a  cell  form  not  yet  closely  described.  This  cell 
is  a  small  irregularly-polygonal  structure.  Its  cytoplasm  is  perfectly 
brilliant  and  free  of  any  granules,  its  nucleus  distinct,  round,  and  of 
moderate  size.  Its  diameter  is  between  0.0096-0.012  mm.  and  that 
of  its  nucleus  0.0075-0.008  mm. 
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These  cells  lie  together  generally  in  considerable  numbers  scattered 
diffusely  in  the  parenchyma  of  the  gland.  If  one  observes  under 
low  magnification,  about  system  4  of  Hartnack,  a  pancreas  which 
was  kept  two  to  three  days  in  Muller’s  solution  one  notices  regularly 
scattered  through  the  gland  roimded  spots  stained  intensely  yellow 
about  the  size  of  the  field  of  vision  with  ocular  3.  Under  higher 
magnification  these  spots  are  seen  to  consist  entirely  of  our  cells. 
These  are  massed  together  in  roimded  groups  distributed  at  regular 
distances  in  the  parenchyma  (in  the  old  sense  of  the  word).  These 
masses  show  generally  a  diameter  of  0.1-0.24  mm.  and  can  be  dis¬ 
cerned  without  difficulty  in  the  fragmented  preparations  of  fresh 
glands,  or  those  treated  for  a  short  time  with  iodized  serum.  They 
show  then,  as  do  all  cells  seen  fresh,  an  entirely  red  appearance,  but 
do  not  deviate  in  any  way  from  the  above  description ;  their  content 
shows  also  here  a  characteristic  brilliance. 

If  the  answer  I  was  able  to  give  above  to  the  question  as  to  the 
nature  of  the  centro-acinar  cells  was  unsatisfying  and  conditional, 
so  unfortunately  am  I  unable  even  to  a  greater  degree  to  answer  a 
similar  question  in  regard  to  these  cells.  For  above  I  could  at  least 
with  some  degree  of  certainty  formulate  a  definite  opinion ;  but  here 
I  admit  frankly  I  have  no  possible  explanation.  I  can  only  bring 
forth  several  more  observations  which  may  possibly  allow  some 
speculation  as  to  some  relationship  between  our  cells  and  the  nervous 
system  of  the  gland.  First,  fairly  frequently  a  pale  nerve  fiber  is 
seen  coursing  over  our  cell  groups  without  any  apparent  connection 
between  them;  again,  our  cell  groups,  not  very  seldom,  lie  in  im¬ 
mediate  apposition  to  a  ganglion ;  in  some  cases  even,  they  seem  in 
like  manner  to  adjoin  the  nerve  stem.  In  two  instances,  finally,  the 
space  of  one  or  more  ganglion  cells  was  replaced  by  a  small  clump 
of  cells  which  showed  striking  resemblance  to  our  cells.  These  ob¬ 
servations  are,  however,  so  incomplete  and  fragmentary  that  I  must 
refrain  from  making  any  hypothesis  as  to  the  nature  and  significance 
of  our  cells. 

Just  as  incomplete,  as  on  this  point,  are  also  unfortunately  my 
observations  on  the  nerves  of  the  pancreas.  These  consist'  of  broad 
and  narrow  stems  of  undulating  nonmedullated  fibers.  Only  infre¬ 
quently  there  is  found  in  the  largest  nerve  cords  of  the  rabbit’s 
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pancreas  a  double-contoured  medulated  fiber;  this  is  more  frequent 
in  the  pancreas  of  the  cat.  Very  large,  on  the  contrary,  is  the  number 
of  ganglia  with  which  the  nerve  stems  are  connected.  They  show 
a  marked  variation  in  the  size  and  number  of  ganglia  with  which 
the  nerve  stems  are  connected.  They  show  a  marked  variation  in 
the  size  and  number  of  their  elements ;  I  found  a  minimum  of  two, 
a  maximum  of  over  fifty  ganglion  cells  belonging  to  a  ganglion. 
The  largest  aggregations  showed  a  length  of  0.32  mm.,  averaging 
0.1-0.24;  the  cells  showed  constantly  a  diameter  of  0.025, — their 
nuclei  0.0096  mm.  These  ganglion  cells  do  not  differ,  therefore,  in 
frequency  and  in  number  of  elements  from  those  foimd  with  the 
pale  nerves  of  the  mesentery.  The  ganglia  of  the  pancreas  lie  with 
predilection  between  the  larger  masses  of  gland  lobules,  still  they 
are  also  found  like  the  above-mentioned  cell  clumps  in  the  center  of 
a  group  of  the  smallest  lobules.  All  attempts  to  obtain  finer  branches 
of  non-medulated  nerve  fibers  with  stains,  namely  with  gold  chloride, 
were  shattered  by  the  constant  intense  staining  of  the  secretory 
elements,  in  which  now  the  nucleus,  now  the  cell  cytoplasm  offers 
a  more  distinct  shading  with  gold  red,  and  not  rarely  the  accidentally 
filled  openings  of  the  ducts  are  nicely  visible.  Just  as  little  did  ex¬ 
periments  with  gold  chloride  potassium  yield, — and  just  as  little  the 
fragmented  preparations.  That  the  blood  vessels,  especially  the 
arteries  are  entwined  by  rich  plexusses  of  pale  fibers  need,  it  is  under¬ 
stood,  hardly  any  mention. 

The  results  weie  the  same  when  in  like  manner  I  attempted  to 
inject  the  lymphatics  of  the  pancreas.  Where  the  large  duct  of  the 
rabbit’s  pancreas  joins  the  ascending  peduncle  of  the  mesentery  near 
its  deepest  portion  and  near  the  inferior  surface  of  the  gland  there 
is  often  found  a  single  lymph  node  which  I  hoped  might  have  a 
close  relationship  to  the  lymphatic  system.  If  the  occasional  absence 
of  this  lymph  node  spoke  against  it,  the  more  so  did  the  complete 
failure  of  all  efforts  to  reach  with  an  injection  by  the  puncture 
method  the  related  lymphatic  channels;  though  the  lack  of  skill  in 
this  field  of  microscopic  technique  is  the  chief  cause  of  failure  in 
my  few  efforts. 

In  conclusion  I  wish  to  mention  several  experiments  for  observing 
secretion  and  some  of  its  visible  phenomena  in  the  living  animal, 
experiments  which  though  crowned  with  completely  negative  results. 
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Still  perhaps  under  more  favorable  conditions  undertaken  by  a  more 
fortunate  observer  may  advance  our  knowledge  of  the  origin  of  the 
finer  functions  in  the  organism.  The  idea,  as  such,  to  follow  directly 
secretion  in  living  animals,  was  then  called  to  our  attention  in  the 
Pathological  Institute.  We  were  witnesses  to  the  brilliant  success 
with  which  Cohnheim  instituted  observation  in  living  animals.  It 
was  only  a  matter  of  technical  difficulty.  In  my  lack  of  preparation 
to  observe  over  any  length  of  time  the  pancreas  of  a  rabbit  kept 
barely  alive,  I  had  to  retreat  from  this  very  worthwhile  object,  and 
to  return  to  cold-blooded  animals.  Now  in  the  salamander  ordinarily 
a  portion  of  the  pancreas  is  just  as  flat  as  in  the  rabbit  and  this 
portion  can  be  brought  under  the  microscope  with  some  practice 
without  appreciable  disturbance  of  the  circulation  and  can  be  ob¬ 
served  with  the  immersion  system  for  hours  at  a  time ;  lack  of  suc¬ 
cess  in  these  observations  may  be  attributed  to  the  unusual  digestion 
relationships  in  cold-blooded  animals,  or  to  an  entire  absence  of 
secretions  at  the  time  of  investigation,  or  to  invisible  manifestations 
of  the  same.  I  tried  observation  in  curarized  salamanders  as  well 
as  in  chloroformed  and  stunned  ones.  It  is  possible  by  tying  the 
limbs  of  the  animal  on  pieces  of  cork  fastened  at  suitable  distances 
to  a  glass  plate  to  attain  easily  the  important  immobilization  of  the 
object  tmder  investigation.  But  even  this  fixation  did  not  yield  me 
any  results.  The  granules  of  the  secretory  cells,  on  the  specific 
position  of  which  in  the  ducts  I  laid  my  entire  hope,  were  even  ex¬ 
quisitely  beautifully  visible,  glistening  in  the  yellow  radiance,  for 
they  show  always  in  the  fresh  gland,  but  I  could  not  draw  a  con¬ 
clusion  as  to  the  relation  of  all  these  parts  in  living  secretion,  as 
I  had  wished  before,  as  to  whether  the  motion  resulted  from  them 
or  from  any  other  part  of  the  cell. 

Should  any  one  wish  to  repeat  these  experiments,  let  it  be  noted 
that  it  is  best  to  cut  into  the  skin  and  muscle  of  the  salamander  on 
its  left  side  on  the  middle  third  between  the  upper  and  lower  ex¬ 
tremities.  It  is  possible  then  easily  to  find  the  mesentery  holding 
the  pancreas,  and  by  attaching  the  gut  on  a  strip  of  cork  which  sur- 
roimds  a  glass  rod  it  is  fixed  in  a  favorable  position  for  observation. 
The  loss  of  blood,  involved  in  these  preparatory  operations,  is  with 
some  experience,  very  negligible  and  the  circulation  of  the  gland  is 
in  no  way  disturbed  and  can  be  observed  for  long  periods. 


